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THE EFFICIENCY OF THE TELEPHONE 
RECEIVER. ; 

The telephone receiver, as is well-known, is a marvel of sen- 
sibility, and is frequently employed for detecting effects not 
easily observable by other means. In fact, it has only recently 
been said that in the problems of radio-telegraphy and telephony 
the receiving end may be considered to have been satisfactorily 
solved; therefore it is the transmitting end upon which more 
active attention should be concentrated. We are now able to 
detect, due to the telephone and a proper responder, energy dis- 
turbances exceedingly minute, as compared with those set up by 
the apparatus which first produces the disturbance; therefore 
we should try to transform a greater portion of this original 
electrical oscillation into electrical waves radiating from the 
antenna. We may, however, be required to modify this plan of 
attack, because, although the sensitiveness of the telephone 
receiver is not questioned, its acoustic efficiency has been over- 
looked, and if it be possible to improve the receiver in this 
respect, it is not improbable that this would result in improved 
communication and greatly increased distances. In other words, 
the instrument might be made more sensitive. 

This idea is suggested by a recent communication to Comptes 
Rendus (Paris). In this the acoustic efficiency of the telephone 
receiver is discussed by Mr. H. Abraham. The author defines 
the acoustic efficiency of a receiver as the ratio between the 
power actually given out by it in sound waves to the electrical 
The latter 


quantity is easily measurable. To determine the first,an expression 


power utilized in setting the diaphragm in motion. 


is deduced by seeking a figure for the maximum power available 
for a given pitch of sound produced by the diaphragm. An appli- 
cation of this deduction in an experiment led to the conclusion 
that the electrical power spent in the receiver was about 700 cen- 
timetre-gramme-second units, while that given out by the dia- 
phragm was only one unit. This, however, represents maxi- 
mum conditions. Actually, it is concluded that the ratio will 
be about 1,000 to one; that is, the acoustic efficiency of the 
receiver is one-tenth per cent. It has been the custom to hold 
up the incandescent lamp as an example of inefficient appar- 
atus, but according to these figures, the efficiency of the tele- 
phone receiver is much more disgraceful. The telephone engineer 
should look into this matter, for although there are, no doubt, 
other features, much more important than the efficiency of a 
device which requires so little power to actuate it, an improve- 
ment in this respect would, no doubt, bring in others. 

It should be noted that the problem attacked by Mr. Abra- 


ham is an exceedingly difficult one, and rough methods of 
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approximation were allowable. He has taken as the power 
delivered to the receiver merely that useless portion of it which 
is utilized in heating the electrical conductor. That portion 
which goes to supply hysteresis of the iron, and particularly that 
part which is actually concerned in moving the diaphragm, are 
neglected. Presumably these are negligible, and they would, 
of course, if considered, still further reduce the efficiency of the 


device. 





THE INSTITUTE CONVENTION. 

The recent convention of the American Institute of Electrical 
Engineers, held at Niagara Falls, N. Y., June 25 to 28, was 
certainly profitable and enjoyable to those who attended. 
Niagara Falls is a most suitable place for such conventions, as 
it is not only a great electrical engineering centre, but it prob- 
ably presents as many attractions to visitors as any other resort in 
the world. " 

Many thanks are due to the committees and officers who were 
in charge of the arrangements and conducted the work of the 
session. A full programme of excellent papers was prepared 
and carried out, yet so well did President Sheldon manage the 
meetings that at no time did the discussion drag, and although 
no paper was omitted except when the author was absent, usually 
adjournment was made not long after the scheduled time. On 
one occasion, it is true, the session was extended, but this was 
due to an important discussion on the proposed code of ethics, 
and more particularly by interest evinced by those present at 
this meeting in the topic of technical education. 

Although it can not be stated that any epoch-making paper 
was read, a good number dealt with questions of great immediate 
importance. One of these was the question of frequency for 
alternating-current railway systems. Another, as already men- 
tioned, was technical education. A third—and this is one which 
has been frequently before the Institute, and probably will con- 
tinue to be discussed for many years—-is that of lightning pro- 
tection. Another important work, no doubt, was the adoption of 
the revised siandardization rules. These rules were prepared 
and presented at the Milwaukee convention last summer, and 
were referred back to the committee for certain modifications. 
They were then approved by the board of directors and presented 
at Niagara Falls, not for discussion, but merely for formal action. 

When the proposed code of ethics was presented, there was 
shown to be a considerable difference of opinion. This code was 
drawn up by a committee appointed in consequence of the presi- 
dential address delivered at the Milwaukee meeting by President 
S. S. Wheeler, who took for his topie “Engineering Honor.” 
He pointed out that there are certain well-recognized customs 
prevailing among the professions, and these he brought to the 
attention of members of the Institute. A committee was then 
appointed to consider the advisability of preparing a code of 
ethics for the consideration of the Institute, and it was this 
report which was presented at the recent convention. In some 
ways this committee seems to have taken a rather broad view 

of the subject, yet in other ways the recommendations are too 
definite. In such a matter it is not practicable to draw up a 
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set of rules which will meet all contingencies, just as one would 
prepare a sheet. of instructions to govern the conduct of a 
switchboard attendant. What might be done, however, would 
be to define a few general principles. It hardly seems that such 
a code should include rules for determining if an engineer may 
accept a position or not, or that he should withdraw his services 
because he can not have everything his own way. It is also a 
little difficult to see just what standardization has to do with 
ethics. There seems to be a little confusion here, for while all 
will admit that the manufacturing industry is advanced by the 
adoption of standards, engineering progress must be brought 
about largely by departing from old standards and introducing 
new; in other words, by developing new methods and apparatus. 
Certain of these points were brought up at this meeting, hut 
owing to a misunderstanding of the new constitution, which 
forbids action involving the policy of the Institute being taken 
at a convention, the action of approval which was then taken 


was, at the sueceeding session, declared void. The code was 


therefore referred back to the committee for reconsideration 


and submission to the board of directors. 

One point made was that the recognition of these principles 
would show the other professional bodies that the Institute was 
not a trade organization. In the opinion of many, a formal 
recognition of a definite code would have just the opposite effect. 
particularly if such definite rules are included in it. It was 
said at the time after the vote had been taken that this was the 
first time any such action had been taken by an engineering 
society. This fact itself argues for cautious procedure in such 
a matter. The engineer is a responsible person, and while he 
may recognize general principles as tending to elevate and 
dignify his profession, he can not submit to having his conduct 
governed by narrow and definite rules. It is the opinion of some 
that these rules were intended to be suggestive rather than 
pinding, and to be modified at will to fit local conditions, pro- 
vided, of course, the general policy be followed; but in this case 
it does not seem right either that they should be laid out so 
definitely, or that in this form they should be given the formal 
sanction of the Institute. 

It must be most encouraging to the hard-working, under- 
paid teacher to seo so much interest shown by the profession at 
large in his work. Good can not fail to come from such exchanges 
of opinion, and the teacher should gladly listen to the ideas of 
his practising brother. Yet he must remember that he himself 
knows more about the difficulties of laying out a satisfactor) 
curriculum and of giving the young man a satisfactory train- 
ing, at the same time keeping up his interest, than a practising 
engineer can. In the end he must therefore depend more on his 
own experience than upon the suggestions of those who have 
never taught. At this meeting of the Institute, following the dis- 
cussion upon technical education, a motion was carried to 
appoint an Institute committee on education. It seems as though 
there is rather too much tendency to-day in the Institute to 
appoint special committees on any and every topic of particular 
interest which comes up. It may now be asked, what will be 
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the functions of this committee? Are they merely to secure 


papers and discussions on educational topics? If so, this is 
a matter that properly belong to the papers committee. On the 
other hand, is it intended to draw up a curriculum for sub- 
mission to the various technical institutions? This can hardly 
be in mind, for it is most improbable that any, or at most, 
many, institutions would be willing to accept a course of study 
prepared in this way. Too much depends upon the ideas and 
facilities of each school. The Institute is a large and growing 
body, with wide interests; vet it is possible to attempt too much 
and to waste effort on problems that might, for a while at least, 
be profitably left to those who are most competent and best fitted 
to solve them. 

The Niagara convention, under the new order of things, closes 
the year of one administration and introduces that of the suc- 
ceoding one. During President Sheldon’s year the Institute has 
grown in a substantial way, and has moved into its new quarters 
in the Engineering Societies Building, thus practically begin- 
ning a new cra. During the year to come the reins will be in 
the competent hands of Mr. Henry Gordon Stott, and the mem- 
hers may look forward with confidence, for the Institute will 
surely move forward to an even better and stronger position than 


that which it occupies to-day. 





THE ECONOMY OF ELECTRIC PUMPING. 

The establishment of electric pumping plants in connection 
with municipal water and sewerage systems is becoming such a 
veneral practice that in many quarters the use of steam power for 
this class of work is considered only as a tentative solution of the 
problem, and even the proposition of installing a gas engine plant 
sometimes fails to make a good showing when compared with the 
cuaranteed performance of the electric motor. 

Of course, to handle this class of business, a central station 
must be prepared to quote an extremely low rate per kilowatt- 
hour, and to do the work profitably the municipal installation 
must be kept off the peak of the load; with a properly designed 
system of reservoirs or sewers it is fortunately possible in most 
cases where a very low rate applies to confine the operation of 
the electrically driven plant to the hours of light or moderate 
load. The situation is very different from that of the factory 
which requires power up to 5 or 6 Pp. M., and which can not afford 
to stop work before the peak comes on at any season of the year 
when generating capacity is heavily taxed. 

With coal costing from $3.50 to $4 a ton delivered at the 
plant, the rate per kilowatt-hour to balance the expense of opera- 
tion by steam was determined by a recent case in practice to be 
from two to 2.3 cents. The steam plant needed for the work 
cost, however, about three times as much as the electrical instal- 
lation, and the floor space of the latter was but twenty per cent 
of that required by the boiler and engine station. To meet gas 
engine competition with gas at seventy-five cents a thousand feet, 
an electric power rate of about 1.8 cents per kilowatt-hour was 
required, but the cost of installing the gas plant would have 
been double that of the electric, and the floor space certainly 
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three times as much. The electric plant possessed the further 
advantages of being operated with a minimum amount of labor; 
it promised a cleaner, quieter and more flexible installation, and 
it was therefore installed promptly after the merits of the dif- 


ferent motive powers had been weighed. 





PROGRESS IN WIRELESS TELEGRAPHY. 

At the discourse delivered before the Royal Institution, of 
Great Britain, in the latter part of May, Dr. J. A. Fleming 
In 
this he described the work which has been done of late, both 


disenssed recent contributions to electric-wave telegraphy. 


along old lines and in some newer directions, notably in the 
field of directive radiation. Here the experiments made by 
Marconi, Braun and himself were explained, and his ideas of the 
effects produced. Although this side of the work has not advanced 
far, some useful results have been secured, particularly those 
which enable a receiving station to determine, more or less 
definitely, the direction from which the signals being received 
are coming. 

One phase of this work to which attention was called is the 
necessity of making a thorough study of the causes which vary 
the transparency of space to long electric waves. This effect was 
first noticed by Marconi, and later Fessenden described his own 
observations. The transparency of the terrestrial atmosphere 
seems to vary from day to day and from hour to hour. It is better 
at night than in the daytime. There also seems to be another 
effect. differing possibly from the other, which is most noticeable 
near the transmitting antenna. This damping action fluctuates 
from hour to hour and from month to month, according to 
iaws not yet determined, and too little is known to enable any 
generalization to be made concerning it. 

It would seem that this large field offers great opportunities 
for the young investigator to exercise his ingenuity and energy 
to some purpose. The problem of wireless communication can 
not be said te have been satisfactorily solved until more is known 
about the wav in which the message is transmitted and about 
the interfering influences. When the art of telegraphy was 
The 
same situation confronted the telephone, and until the laws gov- 
erning the transmission of telephonic currents were fairly well 
understood, the art could not go forward. What is now needed 
for advancing wireless telegraphy, and what will do more in this 
direction than the invention of new receiving devices and new 
methods of setting up electrical waves, is a painstaking and 
thorcugh study of the atmospheric conditions which affect the 
radiation of these waves. The field is, of course, large and diffi- 
cult to explore, but that is all the more reason why well-directed 
efforts should be made in it. At first thought it seems as though 
the work must be done on.a working scale out of doors, yet it 
may not be impossible to devise some laboratory method of 
studying these actions which will enable the effects of various 
influences to be simulated and varied at will. It has been found 
in other arts that the conditions can be studied much better 
in a laboratory on a small scale. Even though not all of the 
effects can be introduced, some of them, at least, might be 
studied, and thus a better position gained for understanding the 
action of the others. 


invented, the problem of transmission had to be solved. 





TWENTY-FIFTH ANNUAL CONVEN- 
TION OF THE STREET RAILWAY 
ASSOCIATION OF THE STATE OF 
NEW YORK. 


JIOTEL CHAMPLAIN, LAKE CHAMPLAIN. 
N. Y., TUESDAY AND WEDNESDAY, 
JUNE 25 AND 26. 





President J. N. Shannahan, of the 
Fonda, Johnstown & Gloversville Railroad 
Company, called the convention to order 
at 10.30 o’clock Tuesday morning, June 
25. After calling the roll of members, the 
secretary read the minutes of the last an- 
nual meeting. 

President Shannahan delivered his an- 
nual address and then introduced William 
I. Pattisson, secretary and counsel of the 
Plattsburgh Traction Company. On  be- 
half of the Plattsburgh Traction Com- 
pany, he extended to the members and the 
ladies In attendance the courtesy of the 
line. 

The reports of the executive committee, 
the treasurer and the secretary were re- 
ceived, 

Secretary J. H. Pardee reported that 
there were twenty-six member companies 
who are active members, a gain of three 
during the last vear. Of associate mem- 
hers there were nine, and allied members 
sixty-eight. 

The report of the committee on “Brak- 
ing” was read and accepted, following 
which the paper entitled “Some Phases 
of Electric Railway Accounting,” by J.C. 
Collins, secretary of the Rochester Rail- 
way Company, was read. The report of 
the committee on “Standard Rules” was 
called for, and Edgar S. Fassett, general 
manager of the United Traction Com- 
pany, of Albany, N. Y., in reporting, said 
there was nothing new to add to the rules 
as last presented. 

(. Loomis Allen, vice-president and 
veneral manager of the Utica & Mohawk 
Valley Railroad Company, called atten- 
tion to the fact that while a majority of 
the city roads in the state were operating 
under a standard set of rules, it was prob- 
able that the interurban lines were operat- 
ing under rules of their own. 

After some discussion, upon motion of 
kK. F. Peck, general manager of the Sche- 
nectady Railway Company, the present 
committee on standard rules was dis- 
charged, and upon motion of Mr. Allen 
the question of rules was left to two com- 
mittees, of three each, to be appointed by 
the president, and consisting of a city 
committee and an interurban committee. 
The committee on interurban rules was 
requested to report at the first quarterly 
meeting. 
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Opening the discussion on Mr. Collins's 
paper, F. W. Wilson, general manager of 
the International Railway Company, said 
that in Buffalo a sheet is used on which 
the estimate is made; in one corner there 
is a place for the job number, in another 
a place for the approval of the manager 
and president. About four inches of the 
bottom is left for the records of the audi- 
tor of the amount of supplies and cost of 
labor, and that is posted from time to 
time. When the job is completed the 
company has a very complete tabulation 
of the total cost, both of labor and all 
kinds of material. This is worked out in 
price per foot of single track for track 
work, or per foot of special work. This 
system has been in force for six vears and 
has given accurate and satisfactory re- 
sults. 

Replying to a question by Mr. Allen, 
Mr. Collins stated that work which has to 
he done regularly, such as cleaning cars, 
trucks, ete., was grouped under a_sep- 
arate head and did not come under the job 
order system, 

The paper entitled “Some Notes on 
Electric Railway Shops and Shop Practice 
in Central New York,” by W. H. Collins, 
of the Fonda, Johnstown & Gloversville 
Railway Company, was read. 

Mr. Collins, in his paper, “Shop Prac- 


tice.” calls attention to the generally 


heterogeneous character of the shop equip- 
ment, and the inelasticity of the shops to 
meet expansion of the system. He sum- 
marizes his views as follows: 

These repair shops are very inadequate. 
On account of the lack of suitable tools 
and sufficient room, they are not in a con- 
dition to handle work with the greatest 
economy. 

In the rapid development of these elec- 
tric railway properties, proper provision 
does not appear to have been made for 
the upkeep of the equipment. It now 
seems that we have reached a point where 
it is economically practicable to recon- 
struct our shops. While it is true that 
electric railway practice is changing, and 
will continue to change, vet it is suffi- 
ciently stable so that plans can be made 
for providing suitable buildings and tools 
to handle work with the minimum loss of 
time. 

The harmonious arrangement which 
prevails in large manufacturing plants, 
when the process is continuous and where 
there is so little waste effort, is what we 
should endeavor to approximate in our re- 
pair shops. The buildings should be so 
arranged that the work can be moved 
along continuously through the different 
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shops, with the minimum amount of hand- 
ling. 

The organization at these shops seemed 
to be the redeeming feature. 
sufficient number of foremen, and the dis- 
tribution of forces is the result of careful 
planning. But while each foremar jis 
capable in his own line, it is seldom ‘iat 


There is a 


one is found who is versatile enoug!. to 
take the position of head of the dep .rt- 
ment. This is the element of weak::0osg 
general to the organizations. 

With the advent of the large intern an 
cars, a new element was projected | i:to 
alectric railway shop practice. These curs 
are usually equipped with steel or stccl- 
tired wheels, solid gears, etce., and raze 
in weight from twenty-five tons to {/ty 
tons. This class of equipment can nol be 
compared with the ordinary electric vail- 
way equipment, but would seem to «p- 
proximate more closely with steam = lovo- 
motive practice. The writer believes that 
the methods and shop practices which will 
most successfully cope with this new pro)- 
lem in the traction field must be worked 
out along the lines which have proved so 
advantageous in the operation of steam 
railroads. 

Opening the discussion, H. A. Benedict, 
electrical and mechanical engineer of the 
United Traction Company, said: that each 
man had to work out his shop practice for 
himself. Each problem must be studied 
from its individual characteristics. 

C. Gordon Reel, general manager of tie 
Kingston Consolidated Railroad Com- 
pany, said he makes no attempt to keep 
elaborate and detailed records of every 
little thing that is done about a car. When 
a car is overhauled, he writes out a new 
sheet for that car, with the principal »- 
pairs on the car, and tears up the 0 
sheet. He found this worked out very 
well and resulted in considerable eco»- 
omies. He had learned in a small w:\ 
that the only rease'i- 
able way to keep shop 


sensible and 
records is 
to make them just as simple is 
possible, and to keep records only of thinus 
that are’ needed. In that way the reco: !s 
of wheels and gears, controller bearin 
axle bearings, armature bearings are ke). 
He doesn’t care to know what a car « 
two or three or four or five years ago, | iil 
he did want to know when the last e!:!)- 
orate repairs were made on a car; 2nd 
since he has adopted this system the sop 
repairs have been very mu¢h reduced be- 
cause he proceeded intelligently. 

C. Loomis Allen said that the whole 
question of shop practice, upon electric 
railways is one that has not had proper 
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He cited*an instance of a road 
York state that twelve years 
had a shop — that suffi- 

for the proper 
its equipment. In 

twelve years that 
come obsolete, though it is still in 
but the 100 cars which had 
ied and have been replaced by an- 

100 maintained by 
same shop facilities. A company’s 
are its wares; they are what it has 
‘er the public, what it is selling. The 
ition of the car is one of the things 


attention. 
] New 
was 
maintenance 
the 
equipment 


care of 


been 


cars are still 


vhich the public judges the service: 
her a car is dirty and unkempt and 

or out of repair, whether its con- 
is not one that is presentable to the 
the public passes on those questions, 
He be- 
's attention enough has not been de- 
| to the question of proper shop 
ities to care for the equipment. 


passes on them very quickly. 


. H. Evans thought it a good plan to 
dardize the trucks, particularly on 
le-truck cars, so that the body can be 
in and changed over to another pair 
rucks kept ready, and in the meantime 
the defective trucks repaired and 
v for the next body. In that way con- 
rable time that the car would be out 
--rvice would be saved. It would be 
ble to arrange facilities whereby the 
could be jacked up, put on other 
ks and run through the paint shop or 
wood shop if necessary, and in the 
ntime the trucks and motors could be 
rely overhauled and put in first-class 
1, 
pon a suggestion from Mr. Allen, con- 
‘able discussion was indulged in rela- 
to the practicability of designing a 
dard shop, capable of expansion. 
+h would be ample for present require- 
ts, but so arranged that as the growth 
ihe system required it the facilities 
| be logically and economically added 
The consensus of opinion appeared to 
hat under present conditions this was 
‘ly feasible. 
pon motion of E. F. Peck, however, 
i ommittee of three master mechanics 
Wa- appointed to report at the next meet- 
in. on the design of a model repair shop. 
‘he session then adjourned. 
WEDNESDAY SESSION. 
he Wednesday session was called to 
orcor at 10 4, M., and papers were read as 
follows: 
“Recent Improvements in Motors and 
Control,” by G. H. Hill, railway engineer, 
General Electric Company, and Clarence 
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Renshaw, railway engineer, Westinghouse 
Electric and Manufacturing Company. 

“Relation Between Maintenance of Way 
and Equipment,” by W. R. W.. Griffin, 
superintendent Rochester & Eastern Rapid 
Railway Company. 

“Power,” by S. B. Storer, Niagara, 
Lockport & Ontario Power Company. 

Mr. Hill the 
changes which have been wrought in car- 
Each part of 


reviews in his paper 
motor equipment generally. 
the apparatus is discussed, the principal 
features are analyzed and a very clear pic- 
ture of the relationship of the various 
parts is drawn. 
Mr. Renshaw 
paper to the improvement in direct-cur- 


calls attention in his 
rent motors. and the introduction of the 
“inter-pole” or auxiliary field-pole motor. 
The most important development in con- 
trol apparatus is the perfection and stand- 
ardization of unit switch-control equip- 
This control 
At- 


tention is also called to the development 


ment for all size of motors. 
is described and illustrated in detail. 


of the single-phase electric railway de- 
velopment. 

In the paper entitled “Relation Between 
Maintenance of Track and Equipment of 
Interurban Lines,” Mr. Griffin calls atten- 
tion to the importance of keeping the 
A proper 
and the rails will 


track in first-class condition. 
care of the road-bed 
reduce very materially the maintenance of 
cars and car equipment. 

In his paper Mr. Storer holds that prac- 
tically every large power company is to- 
day embodying in some form in its con- 
tracts the agreement that the price at 
which power is sold shall be dependent 
on the local factor. In a number of such 
contracts the question of measurement of 
the maximum demand is left entirely open 
—thus avoiding, for the time being, any 
All 
this tends to simplifying the contract 
very greatly, but it will be found that the 
disputes will come sooner or later, and, 


vexatious disputes about peak loads. 


realizing that fact, the writer has taken 
the ground that all disputes or possible 
misunderstandings should be thoroughly 
settled previous to the execution of any 
power contract. 

It is to be regretted that many delays 
in delivery of apparatus and line material 
has so far postponed the supply of power 
by the Niagara, Lockport & Ontario 
Power Company, to its numerous custom- 
ers that no adequate idea can be given at 
present as to the general working of the 
system. To the few consumers, however, 
who are now being supplied it seems to be 


entirely satisfactory. 


As might have been expected, consider- 
able difficulty has been experienced in get- 
ting a meter that will successfully measure 
a one-minute peak-load. The question is 
often asked as to why so short a time as 
one minute should have been selected in 
the determination of maximum demands, 
but such 
prompted by the desire of a prospective 


questions are nearly always 


buver to get just as much for as little as 
he can. 


One way of answering the question is by 


asking another one, ¢. e., why should so 


long a time have been selected? As a mat- 
ter of exact justice, there is no reason why 
power sold on a maximum demand basis 
should not be charged on the true maxi- 
mum demand whether it lasted one second 
or an hour, or a day. Where power is 
sold on a kilowatt-hour basis, the con- 
sumer might just as well ask for an agree- 
ment whereby the kilowatt-hour should be 
calculated on the basis of seventy-kilowatt 

that 
he deemed to have oc- 


lasted 


minutes as to ask a maximum de- 
mand should not 
curred unless it had for several 
minutes. 

Some power companies avoid disputes 
over duration of peak-loads in determining 
the maximum demand by incorporation in 
their contract form an optional use of one- 
second peaks, one-minute, three-minute 
or five-minute peaks, with a different rate 
per horse-power per vear for each case. 
This use is, however, optional only with 
This is exactly in 
accordance with a statement made by the 
the following the 


presentation of papers on power matters 


the power company. 


writer in discussion 
last year, in answer to a criticism offered 
at that time; that is, a longer period than 
one minute could have been selected, but 
it would have meant a higher rate for the 
that a revenue 
might be realized by power company. 

It is also noticed that the highest maxi- 
mum in the month is used in many places, 
rather than the average of the daily maxi- 
mums, as the amount to be charged for. 
This also tends to simplify matters, but to 
the writer it does not seem to give an ac- 


power in order proper 


curate or an equitable basis for charging. 
Of course it may be equalized to a certain 
extent by the price, but it could not be 
made to apply alike to all classes of con- 
sumers, at a uniform schedule of prices, 
without working an injustice to some. 
The better method seems to be to set 
aside an amount of power for each con- 
sumer, that may be termed “firm” power 
or “reserved” power, which fairly repre- 
sents the ordinary daily requirements ; and 
to permit demands in excess of this 
amount within specified limits, to be 








charged for only on the days on which they 
occur. In other words, it is much more 
equitable to charge for the average of 
the daily maximum demands for a given 
month than to make the single extreme 
maximum in the month the basis of such 
charge. 

In conclusion it may be said that the 
movement for a fair and consistent way 
in which to supply electricity for all kinds 
of purposes, has reached such a propor- 
tion as to make it almost a certainty that 
within a comparatively short time it will 
be possible for any consumer, no matter 
what his needs, to obtain whatever he may 
require on such terms as to put him on an 
equality with all other consumers. And 
such an equality can never be obtained by 
the use of a straight kilowatt-hour charge, 
but only by the combined use of a kilo- 
watt-hour charge and a maximum de- 
mand, or service charge. 

There being no discussion, the conven- 
tion proceeded to the election of officers, 
as follows: 

President—Thomas W. Wilson, Inter- 
national Railway Company, Buffalo. 

First vice-president—E. 8S. Fassett, 
United Traction Company, Albany. 

Second vice-president—E. F. Peck, 
Schenectady Railway Company, Schenec- 
tady. 

'Treasurer—H. M. 
Water, Light and Railway Company, El- 
mira. 

Secretary—J. H. Pardee, J. G. White & 
Company, New York. 


Beardsley, Elimira 


Executive committee—C. Loomis Allen, 
Utica & Mohawk Valley Railway 
pany; ©. Gordon Reel, Kingston Con- 
solidated Railway Company; W. 8S. Dar- 
bee, Albany & Hudson Railway Company : 
J. C. Calisch, Buffalo & Lake Erie Trac- 
tion Company. 

The meeting then adjourned. 

The banquet was held on Tuesday even- 
ing, W. W. Cole acting as toastmaster. 


- Ss 
A 


The Technical Instruction of 
Practical Men. 

Some very interesting work has been 
carried out by Sydney W. Ashe, instructor 
in electrical engineering and physics at the 
Polytechnic Institute, Brooklyn, N. Y., 
in giving technical instruction to a num- 
ber of the employés of the Edison I]lu- 
minating Company of Brooklyn during 
the winter and spring just passed. So 
successful has been this work that Mr. 
Ashe has outlined his methods and pre- 
sents them herewith in the hope that, 
possibly, other central stations may adopt 
similar means of affording to their men 


Com- 
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an opportunity to secure that information 
which will make them more efficient in 
their daily labor. 

The course consisted of twelve lectures, 
which might be extended to twenty, one 
lecture each week. One night a week 
seems to be about the maximum number 
consistent with maintaining the interest 
of the men. A total number of lectures 
of twenty seems to be about the maxi- 
mum, although where the attendance war- 
rants the number could be increased to 
thirty. 

In order to get a satisfactory attendance 
the following method is suggested: First, 
the preparation of a syllabus comprising 
notes on the lectures; second, the prepara- 
tion of notices of each individual lecture, 
which should be posted on the bulletin 
boards at least three days before each lec- 
ture; third, the cooperation of the various 
department heads, and finally, last but by 
no means least, the lectures should be 
properly prepared and properly given. The 
only form of lecture which will maintain 
interest are experimental lectures. Each 
lecture should start promptly at eight 
o'clock, not later nor earlier. With each 


lecture there should be given about 
eighteen experiments. Actual observa- 


tions should be made by arranging am- 
meters, voltmeters, galvanometers, etc., so 
that readings may be projected on the 
screen. Lantern slides, blackboard illus- 
trations, simple problems, should form 
part of the lecture. The lecturer should 
be both theoretical and practical, primar- 
ily a teacher, and should not get beyond 
the reach of his audience. He should have 
a cool head, an appreciation of humor, and 
should not get confused when asked ques- 
He should make his audience feel 
The lectures 
in with mag- 


tions. 
that he is one of them. 
should be general, starting 
netism, proceeding to direct and alternat- 
ing currents. The first year only the 
elementarv principles and operating fea- 
tures should be dwelt upon with a view 
to future treatment. Lectures on the 
practical manipulation of shunt motors, 
the transformer, electrical measurements, 
the rotary converter, electrolysis, etc., can 
be demonstrated to excellent advantage 
with the apparatus on the lecture table and 
with projections on the screen. 

Each step should be explained and a 
diagram of the set-up, no matter how 
simple, should be drawn on the black- 
board. When measuring the resistance, 
say of the field coils of a motor, the am- 
meter and voltmeter readings should be 
projected on the screen if the direct- 
method is used. 
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The Street Railway Conven.- 
tion. 


The twenty-sixth annual convention of 
the American Street and Interurban Rail- 
way Association and the affiliated associa- 
tions of the engineers, railway account- 
ants, claim agents and manufacturers, will 
be held at Atlantic City, N. J., October 
14 to 18. The following tentative pro- 
gramme has been anounced : 

Monday, October 14, 9.30 A. M., regis. 
tration and badges; 2 P. M., meeting of 
Engineering Association and meeting of 
Claim Agents’ Association. 

Tuesday, October 15, 9.30 A. M. and 2 
P. M., meetings of Accountants’, Engineer- 
ing and Claim Agents’ associations. 

Wednesday, October 16, 9.30 a. M., open 
session of American Association, and joint 
meeting of affiliated associations; 3 P. M., 
meetings of Accountants’, Engineering 
and Claim Agents’ associations. 

Thursday, October 17, 9.30 a. M., meet- 
ings of American and Accountants’ asso- 
ciations. 

Friday, October 18, 9.30 A. M., meeting 
of American Association. 

The opening session of the American 
Association, which is also a joint meeting 
with the affiliated associations, will be held 
in Casino Hall, a large audience room 
seating 800 people, located at the board- 
The Thurs- 
day and Friday sessions of the American 
Association convention will be held in the 
sun parlor, which accommodates about 
250 people, and is located near the outer 
end of the steel pier. 

‘The meetings of the Accountants’ Asso- 


walk end of the steel pier. 


ciation will probably be held in a large 
audience room in the Chaifonte Hotel, 
which will be the headquarters of the Ac- 
All meetings of 
the Claim Agents’ Association will be held 
in an audience room in the St. Charles 
Hotel, which will be headquarters for that 


countants’ Association. 


association. The meetings of the Engineer- 
ing Association will be held in the sun 
parlor on the steel pier. 

The American Street and Interurban 
tailway Manufacturers’ Association is 2n- 
nouncing particularly attractive arranze- 
ments for its exhibition. The steel pier 
extends about 1,600 feet into the ocean, 
and has recently been widened and rein- 
forced, so that there will be available 
about 83,000 square feet of exhibit space. 
Both alternating current and direct cur- 
rent will be available, as well as steam and 
compressed air. There will also be track 
space for track exhibits in close prox- 
imity to the steel pier. 
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The Huronian Company’s Power Development. 








HE Canadian Copper Company 
operates numerous nickel and cop- 
per mines in what is known as the 

Sudbury District, the principal mines 
being at Copper Cliff, Creighton, and 
Crean Hill. The smelter at which these 
ives are treated is located at Copper Cliff. 
!'o develop and transmit power for their 
requirements and for other purposes the 
i{uronian Company was incorporated. 

The cost of coal for operating the smelt- 
ing plant and machinery at the mines in- 
duced the Huronian Company to acquire 
ihe property known as High Falls, on the 
Spanish river, in the township of Hyman, 
and in the spring of 1904 work was be- 
gun upon the development of this water 
power. 

High Falls lies about four miles north 
of the “Soo Branch” of the Canadian 
Pacific Railway, at a point about twenty- 
eight and one-third miles west of Sud- 
bury. <A line of railway was built from 
the Canadian Pacific Railroad to the site 
of the works, and all necessary buildings 
were erected for housing the workmen 
and storing material. This preliminary 
work was ready about September 1, when 
work on the actual development was com- 
menced. 

The Spanish river, when it reaches High 
Falls, drains an area of 2,150 square 
miles. The average rainfall in this area 
is not in excess of thirty inches, and dur- 
ing one season, when the rainfall did not 
exceed twenty-four inches, the minimum 
discharge of the river was 1,600 cubic feet 
per second. The best description of the 
character Of this watershed is found in 
Dr. Robert Bell’s report in the geological 
survey of Canada for 1888-1890. It is 
owing to the nature of the covering of this 
watershed and to the numerous lakes in 
the upper reaches that the minimum flow 
is high, being 0.71 cubic foot per second 
per square mile. The minimum flow of 
the stream was reached in September, 
1904, and also in February, 1905. 

Above High Falls, for a distance of six 
miles, the river is a succession of rapids, 
and it was considered necessary that ihese 
should be drowned so as to prevent the 
formation of frazil, and to form as much 
of a reservoir as possible. For these rea- 
sons the river level above the falls was 


raised eighteen feet, drowning all trouble- . 


some rapids, providing a storage basin 





1 Read at joint meeting of the mechanical and elec- 
trical sections of the Canadian Society of Civil Engineers 
April 25, 1907. 





By Robert A. Ross and Henry Holgate. 





about six miles long, and increasing the 
head from sixty-seven to eighty-five feet. 

The river above the falls flows between 
rocks and hills. Immediately at the head 
of ihe falls are rocky islands, which break 
the stream into several channels, finally 
dividing the river into the east and west 








nel on the east side was then closed up by 
a crib coffer-dam against a head of thirty- 
two feet of water. This coffer-dam was 
built in the form of the letter “V” in plan, 
each leg abutting on the rock projecting 
outwards and up stream at an angle and 
finished square, leaving a key-shape space 
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LINES AND STATIONS, HuRONIAN COMPANY POWER DEVELOPMENY. 


channels, the two branches uniting a short 
distance below and thus forming High 
Falls Island. 

The system of dams necessary to control 
the water was somewhat complicated, and 
work on concrete dams 1, 2, and 4 was 
begun first and carried on continuously to 


Accurate measure- 
ments were made of this space, and a crib 


between the two legs. 


of these dimensions was built up stream 
a short distance, loaded, and then Jow- 
ered with heavy tackle to within a short 
distance of its proposed location, and was 
then built up and loaded until it was 
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GENERAL LOCATION OF THE HURONIAN COMPANY POWER DEVELOPMENT. 


winter of 1904-5. At the same time the 
concrete foundations of the power-house 
were built to above high water so as to 
avoid any delay in the following spring. A 
log slide and two temporary openings were 
left in dams 1 and 2 so as to pass water 
when it became necessary to stop the water 
on the east side of the river. The chan- 


this was completed the position of the key 
crib was adjusted; then it was lowered as 
far as possible under control of the ropes, 
and when the proper direction of its course 
was assured, the tackle was quickly slacked 
and the crib under the action of the cur- 
rent went into its position. The face of 


the coffer-dam was then double sheeted and 








made as tight as the bottom formation 
would allow, so that the water was thus 
diverted to the openings in dams 1 and 2. 

As will be seen on plan No. 2, the water 
for the power plant was taken across the 
island, and to do this it was necessary to 
construct a series of dams, 5, 6, and 7, 
connecting with the bulkhead, and to close 
the west channel by dam 3, after which the 
openings in dams 1 and 2 were closed and 
in the forebay allowed to fill. All of the 
structures, including the power-house, are 
built on rock, and the forebay to elevation 
170 is cut through rock. In dams No. 3 
and No. 5 are sluices at level 159, which, 
with the aid of the log slide and penstock, 
allow (if ever it should be necessary) the 
water to be lowered to below 170 and ren- 
der the racks and bulkhead accessible for 
repairs. ‘These sluices are also intended 
to be used to relieve the overflow at high 
water, and are accessible by bridges from 
the shore ends of the dam. 


As the river is used for lumbering 
purposes, and as large numbers of 
logs come down every year the 
provision for their passage was made 


in No. 2 dam, a system of booms being 
anchored above to guide the logs to the 
slide, which carries them to the west chan- 
nel. In order to insure water in the west 
channel, the crest of dam No. 3 was made 
eighteen inches higher than dam No. 5, so 
that a continual flow is assured in the 
west channel for logging purposes. 

From the photographs and general plan 
will be plainly seen the whole scheme of 
dams and works, which is of somewhat 
unusual design, but which was considered 
the best possible arrangement to secure 
the full flow of the river, to meet the 
lumbermen’s demand, and also to make 
advantageous use of the physical peculiari- 
ties of the site. 

Dams—All of the dams are founded on 
solid rock, ample key trenches being cut 
in the rock for anchorages, both in the 
foundation and end walls. The founda- 
tion rock was made absolutely clean, not 
a particle of dust or dirt was allowed to 
remain, the bottom was then dusted over 
with neat cement, and over this a layer of 
mortar 1 to 3 was laid to a minimum 
depth of four inches, when regular 
concreting was begun. The concrete mix- 
ture was all 1 cement, 3 sand, and 5 of 
broken stone, well mixed, and deposited 
in a very wet mixture. Larger stones 
were freely used, some measuring over two 
cubic yards, none being allowed nearer the 
face of the work than nine inches, nor 
nearer each other than twelve inches. All 
being carefully washed and scrubbed be- 
fore placing, carefully bedded, and so dis- 
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posed as to form as effective a bond in the 
work as possible, the wet condition of the 
concrete mass facilitating this bedding. 
Though a large part of the concrete 
work in dams, and also in power-house 
foundations, was done in winter, with the 
temperature varying from a few degrees 
of frost to fifteen degrees below zero (and 
on several occasions much lower), no diffi- 
culty was found in securing good concrete 
work, the only precautions taken being to 


heat the mixing water by turning a 


three-fourths-inch steam pipe into the 
water barrel supplying the mixer, 
and, during the process of mixing, 


steam in the 
cylinder- closed 


live 
keeping the 


to use a jet of 
mixer, 
by wooden coverings during the process of 
No attempt was made to heat 
sand or stone, nor was such at all neces- 


mixing. 


sary. 

In all the winter work care was taken 
to use only cement which would attain its 
initial set in not more than sixty-five 
minutes, and the results obtained have 
been absolutely satisfactory. 

Except in very thin walls there need 
be no hesitation in placing concrete in low 
temperature if the above precautions are 
Even in thin walls (ten inches or 
over), it can be safely done, as was done 
in the case of the substation and blowing 
engine house constructed in connection 
with this plant at Copper Cliff, which was 
built during the winter of 1905-06, and 
which, except for the additional cost, does 


taken. 


not differ from work done above the freez- 
ing point. 

The sections of dams used are shown on 
the accompanying diagrams, Plan No. 5. 

Bulkhead Wall—This was constructed 
generally in the same manner as the other 
dams, the steel structure for racks and the 
cones for penstocks being built in the work, 
all steel work being carefully bedded in 
and covered with wet mortar. The gen- 
eral arrangement of the bulkhead and pen- 
stock inlets are as shown on the diagram. 
The gates are of steel of split pattern, 
and are operated by a direct-current motor 
driven from the exciters, or by hand, as 
required, ‘The exciter inlet is separate 
from the power-wheel inlets, so as to per- 
mit of a smaller sereen spacing being used 
in the racks. This necessity at the inlet, 
and the advisability of having the exciters 
placed in the middle of the power-house 
floor, required the bending of the exciter 
penstock from the end of the bulkhead 
wall to a position in the centre of the 
power-house as the drawings indicate. The 
bulkhead was housed, so as to protect the 
operators in severe winter weather. 

Penstocks—The entrance cones, built in 
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the concrete wall, are ten feet in diameter 
at the upper end, and nine feet in diameter 
at the outside of the wall; the penstocks 
are nine feet in diameter from this point 
to the wheel cases, and are of steel plate, 
resting on concrete saddles, spaced at two 
diameters of the penstock centre. The 
penstocks are four in number and are 
ancnored in the centre of their length, an 
expansion joint being provided near the 
bulkhead wall, and also one near the 
power-house in each. To prevent the 
formation of ice in the penstocks, they are 
covered with a wooden structure, made as 
nearly air-tight as possible, and this 
arrangement is quite effective and neces- 
sary in a plant operating in this locality, 
where the temperature sometimes reaches 
forty-five degrees below zero. The maxi- 
mum speed of water in the penstocks is 
at full overload 7.2 feet per second. Air 
pipes of ample capacity, protected from 
freezing, are provided in the upper end 
of the penstocks. 

Power-House—The foundations of the 
building are carried down to rock, which 
dipped to the north and east at a depth 
of about thirty feet below the floor level. 
The overlying material was soft blue clay 
and quicksand, which gave a good deal of 
trouble in excavating, though the low tem- 
perature at which most of the work was 
done tended to facilitate rather than re- 
tard progress, as every opportunity was 
given the frost to penetrate the earth be- 
yond the limits of the excavation, render- 
ing the standard walls secure and enabling 
the excavation to be carried down on about 
plumb. The sub-floor work consisted of 
concrete walls, piers, and arches, as shown. 

The floor arrangement of the power- 
house provides for two exciters in the mid- 
dle of the room, each capable of serving 
four generators, both being furnished with 
water from one penstock, and each pro- 
vided with an hydraulically-operated gate- 
valve. The power units are arranged with 
two on each side of the exciters. In the 
centre of the building is the switch tower, 
and on each side of it are the transformer 
compartments separated from the main 
room by steel doors. A railway track leads 
into the power-house, and an overhead 
crane commands all the machinery, the 
transformers being all mounted on trucks, 
which can be pushed forward so as to 
bring them under the crane. 

The base of the operating platform is 
faced with enameled brick, the platform 
itself being reached by a removable iron 
stairway at each side. 

The roof of the transformer rooms and 
of the switch tower is of concrete, and the 
roof of the main building is of pine, two 
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inches by four inches, laid on edge on steel 
trusses, and covered with twenty-six gauge 
galvanized iron. The building is heated 
from a boiler placed in a room on the east 
end of the building, the Sturtevant system 
of warm air being used. A room is also 
provided for stores and small repair work, 
furnished with a complete lavatory. The 
tail-race was excavated to ample size, and 
some necessary retaining walls and cribs 
were built for its protection. 
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eighty-five feet, and the speed is 375 revo- 
lutions per minute. The wheels are en- 
closed in steel cases, with case and head 
split horizontally so as to give quick ac- 
cess to the moving parts in case of repairs 
One pair of wheels is 
used in each unit, the diameter being 
thirty-four inches, the runner being of 
bronze. The thrust bearing is of the 
marine type, located between :the wheel 
case and the generator. The case-head 


being necessary. 


9 


Tachometers are attached to each main 
unit. 

Generators—The electrical plant was 
designed for the eventual installation of 
four generators, two of which are at 
present operating, and a third has been 
contracted for. These generators are each 
of 2,000-kilowatts capacity at eighty per 
cent power-factor, three-phase, twenty-five 
cycles, operating at 2,400 volts. The re- 


volving field is mounted on a steel shaft 














DAM AND FOREBAY. 


The walls of the power-house were built 
of red brick, laid in a mortar consisting 
of Portland cement and lime; the inside 
well finished and the walls painted for six 
feet above the floor, while the remainder 
of the walls were tinted a buff color. 

Turbines,etc.—The main turbine wheels 
were designed for a maximum of 3,550 


horse-power each. Each turbine operated ° 


a 2,000-kilowatt generator, so that the 
wheels have a capacity sufficient for 
operating the generators at thirty-three 
per cent overload. The effective head is 


‘and really takes no weight. 











bearing is in effect merely a stuffing box 
The gates are 
of bronze of wicket design, being as nearly 
as possible balanced, and are operated by 
a governor of the Sturgess type. The ex- 
citer turbines are similar in design, and 
are also controlled by Sturgess governors ; 
all governors are electrically controlled, be- 
ing handled from the controlling desk by 
the operator on duty, who can start up 
any or all machines from this point. The 
total full-load capacity of the station is 
8,000 kilowatts. 


Loc CHUTE IN FOREGROUND. 


wita the coupling forged out of the solid 
and directly connected to the water-wheels. 

Exciters—The exciters, two in number, 
are of 200-kilowatts capacity each, op- 
erated at 550 revolutions per minute, each 
being of a capacity sufficient to furnish 
excitation for the four generators. These 
exciters are also directly connected to their 
own wheels. 

In connection with the testing of the 
generators, it may be interesting to note 
that loads were obtained by connecting one 
generator up as a motor reversed in direc- 
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tion of rotation and operating it from the 
other machinerunningas a generator. Both 
machines, for the purpose of the tests, 
were brought up,to full excitation and 
switched together before being started up. 
The gates on the generator wheel being 
opened up gradually, both machines came 
up to speed, the motor, of course, driving 
its wheel in the opposite direction to nor- 
mal rotation. When both machines were 
at speed, the gates on the wheel connected 
to the motor were gradually opened, thus 
obtaining practically a water-brake load. 
It was possible by this means to get any 
load required, and also to reach any 
power-factor by over or under exciting the 
synchronous motor, thus determining the 
regulation of the generator at any power- 
factor. This scheme is decidedly superior 
to a water rheostat load, which, in addi- 
tion to troubles of its own, gives only a 
fixed power-factor. 

Switchboard—The switching arrange- 
ment was laid out so that any generator, 
set of transformers, or line might be 
operated together or operated singly in 
any combination. 

The marble bench board from which the 
operation of the station is controlled in 
every particular, including the speeding of 
the water-wheels, was placed on a gallery 
to give the operator a clear view of the 
power station and the switching apparatus 
in the tower. The switches, being dis- 
tantly controlled, are placed on two floors 
of the switching and line tower, the 
35,000-volt outgoing line switches, to- 
gether with the lightning arresters, being 
placed at the top of the tower, and the 
2,200-volt apparatus in the base, so that 
on the bench board the only voltages are 
those from the exciter and the operating 
voltages from the switch controls. In 
other words, nothing higher than 125 volts 
is admitted to the main power station, ex- 
cept within the generators themselves, 
which have ao exposed parts, and the cur- 
rent from which is carried by cables in 
ducts to the low-voltage chamber in the 
switch tower. 

All of the bus-bars, switches, ete., in the 
tower, are properly barriered by concrete 
slab construction. 

The bench board is low, and instead of 
using marble panels for the instruments, 
which would have obstructed the view of 
the station, ornamental pillars, carrying 
all instruments, were installed along the 
face of the controlling platform. 

All switching and other operations are 
governed by small control switches, with 
indicating lamps on the board: and on 
the wall, opposite the bench board, is set a 
large synchroscope and the visual and bell 
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signal system for each power unit. A 
synchronizer is also located on one of the 
instrument pillars. 

In the compartment below the bench- 
board platform is located the motor-driven 
air-compressor, used to supply air for 
cleaning purposes. This air is piped to 
a number of accessible places throughout 
the main floor, transformer rooms, and 
also to the tower for cleaning lightning ar- 
resters, etc. 

The exciter and generator field rheo- 
stats are also located in this compartment. 

Transformers—Two groups of three 
transformers each were installed with the 
first equipment, and the third set has been 
contracted for. These are placed in a 
transformer room extending along the en- 
tire length of the power-house and sub- 
divided into four compartments, thus iso- 
lating each group of three transformers 
from the rest. 

The specifications for these transformers 
required that the cases were to be con- 
structed entirely of boiler iron, designed 
to withstand an explosive pressure of 150 
pounds per square inch, and so arranged 
as to be full of oil at all times, being kept 
in this condition by means of a system 
of piping extending to an expansion tank 
on the wall, which was carefully covered. 
With the precautions taken, no space in 
the cases is allowed for gas to accumulate 
and, therefore, no explosions will be pos- 
sible under proper supervision. If, how- 
ever, through carelessness, the oil were to 
be allowed to sink below the level of the 
tops of the transformers and an explosion 
should take place, no harm would be done 
outside the case, as the pressure generated 
by an oil-gas explosion is never over 100 
pounds per square inch. 

In case of a short-circuit in the coils, 
the heat generated expands the oil and 
throws it into the tank, which also pro- 
vides for the inevitable expansion and con- 
traction of the oil in the transformer cas 
as the apparatus heats up or cools off. 

This is the first time the engineers have 
used this scheme in their practice, and ow- 
ing to its success in this plant will con- 
tinue to use it for all future work. 

For handling the oil, a piping system 
is provided, with an underground tank at 
one end of the building, divided into two 
parts ; one for spare clean oil, and the other 
for dirty oil, the latter running from the 
transformer to the tank by gravity, while 
the clean oil is forced into the cases as 
required, by compressed air, which is ob- 
tained from the air-tank and compressor 
used for blowing dust out of the genera- 
tors and switches. 

Some strenuous criticisms were offered 
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to this method by the transformer builders 
who took the ground that moisture from 
the air, under compression, would be sure 
to be forced into the oil, thus rendering 
it unfit for use. To demonstrate the fal- 
lacy of this, a quantity of oil was forced 
by air backwards and forwards a num- 
ber of times into and out of two inter-con- 
nected vessels, and after this test abso- 
lutely no moisture could be detected. It 
may be stated, however, that no air is 
taken directly from the air-pump, but 
from.the air-pump tank in which all the 
moisture due to compression is deposited. 
As the air-compressor for blowing out pur- 
poses is essential in any modern plant, 
this scheme affords a means of handling 
the oil safely and economically. 

Fire Protection—For fire protection of 
the wooden penstock covering, bulkhead 
structure, and other buildings, a 500-gal- 
lon, two-stage turbine pump, directly con- 
nected to a fifty-horse-power direct-cur- 
rent motor and supplied with current from 
the exciter circuit, has been located be- 
tween units Nos. 1 and 2, with water con- 
nection to both penstocks, so as to insure 
at all times a supply of water to the pump. 
From the pump a dry pipe-line has been 
run with outlets at various points along 
the penstock, and a line has also been 
carried over to protect the houses of the 
employés. 

Transmission Line—The transmission 
line from High Falls to Copper Cliff, 
operating at 35,000 volts, is about twenty- 
nine miles long, and runs for the most 
part upon a right of way acquired imme- 
diately outside that of the“Soo Branch” of 
the Canadian Pacific Railway, thus afford- 
ing ready access from the railway at all 
points. The line consists of two three- 
phase circuits of No. 1 wire, one line be- 
ing transposed three times, and the other 
running straight through. 

The telephone line was placed on the 
Canadian Pacific Railway Company’s tele- 
graph poles on the opposite side of the 
track, at a distance of about eighty feet, 
to avoid the possibility of induction. 

The pole-line construction utilizes spe- 
cially designed malleable iron pins, with a 
double-pole construction throughout. Ow- 
ing to the wide spacing of wires, it would 
be impossible to carry the two circuits on 
one pole, so that in the interest of struc- 
tural stability it was advisable, instead of 
installing a second pole-line, to combine 
the two with a common cross-arm ; these 
cross-arms being made of long leaf South- 
ern pine. This gives a very solid struc- 
ture, and eliminates a lot of guying and 
strutting, which is always objectionable. 

The insulators were tested at the works 
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of the makers by a representative of the 
engineers for a period of fifteen minutes 
at a voltage of 70,000, and the result of 
this very rigid test, especially as regards 
time, was that the lines were energized 
without a single breakdown. Since that 
time they have given absolutely no trouble, 
except where insulators have been shat- 
tered by bullets or other missiles. 

The high-tension exits of the lines from 
the power station and entrances to the 
substations have been made _ through 
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the substations, but simply to open the 
branch lines in case any repairs were nec- 
essary while the main line was alive. ‘These 
aerial switches are both connected to the 
same line, the other main line running 
straight through to Copper Cliff substa- 
tion. 

Substation, Copper Cliff—The main 
substation is at Copper Cliff, and con- 
tains, in addition to electrical apparatus, 
some very 
operation of the smelter, etc., as follows: 


interesting machinery for the, 


11 


Thirteen feeder and control panels for 
transformers, motors, lighting, ete. 

One storage battery for operating dis- 
tant-control switches. 

Seventy-five-light capacity in constant- 
current alternating-current are regulators. 

Three 600-horse-power induction motors, 
each connected to a blowing engine having 
a capacity of 35,000 cubic feet of air at 
forty-ounce pressure. These blowing en- 
gines are by the motor with 
eighteen 11 ropes on the 


driven 


6-inch manila 
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MAIN SUBSTATION, COPPER CLIFF. 


eigliteen-inch tiles with plate-glass screens, 
an have given no trouble, except at the 
substation at Copper Cliff, where sulphur 
fumes and metallic dust from the smelter 
have deposited from time to time, form- 
ing a scum, over which leakage has taken 
place. This has been remedied. 

Aerial switches for isolating the 
branches to Crean Hill and Creighton 
mines, as shown on photographs, have been 
located at Victoria mine and the Quartz 
quarry. These switches were not designed 
to open the circuit with any load on at 
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Six 667-kilowatt transformers, 35,000 
to 2,400 volts. 

Three 175-kilowatt transformers, 
to 575 volts. 

One 40-kilowatt motor-generator set, 
575 alternating current to 250 direct cur- 
rent for operating furnace charging loco- 
motives. 

(One 75-kilowatt frequency changer set, 
25 to 60 cycles, for operating the alternat- 
ing-current series are circuits used for 
lighting the streets. 


2,400 


MAIN SuBSTATION, COPPER CLIFF. 


English system. ‘The motors are fitted 
with a special speed-changing controller, 
arranged for controlling speed by changing 
the number of poles in stator, with elec- 
tric locking device to prevent the opera- 
tion of controller when motor is in opera- 
tion. These motors are mounted on base- 
rails, and are fitted with the regular start- 
ing compensators and circuit-breakers. 
One 300-horse-power induction motor di- 
rectly connected to a compound air-com- 
pressor operating at 100 pounds pressure 
and 120 revolutions per minute. The speed 
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of this motor is constant, the compressor 
being fitted with an unloading device, 
which is automatically brought into use 
when the pressure rises or falls below 100 
pounds. This motor is fitted with start- 
ing compensator and circuit-breaker. 
One 500-horse-power induction motor, 
constant speed, operating at 375 revolu- 
tions per minute, connected to a blowing 
engine having a capacity of 10,400 cubic 
feet of air at twelve pounds pressure, and 
driven by sixteen 11-inch manila ropes 
on the English system. This motor is 
mounted on sliding base rails, and is 
equipped with the regular starting com- 


pensator and circuit-breakers. Space is 
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located in the basement. The transformer 
cooling water drains into this sump, as 
well as any seepage. 

Two eight-inch, single-stage, turbine 
pumps directly connected to eighty-horse- 
power induction motors, housed in a sep- 
arate pump-house, which are used to cir- 
culate the water supply to the furnace 
jackets. 

One five-inch, two-stage turbine pump 
directly connected to a fifty-horse-power 
induction motor is located near the smelter 
furnace gallery, which pump is held in re- 
serve in case of the molten metal burning 
its way through between the furnace 
jackets. This pump is used to supply 
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This substation is constructed entirely 
of concrete, with a steel frame and book 
tile roof, and covers approximately one- 
half acre of ground. 

The apparatus contained in this station, 
including two ten-ton cranes, together 
with all the air-piping to the smelter, was 
contracted for and installed by the en- 
gineers of the Huronian Company’s plant, 
the whole forming a rather interesting ap- 
plication of electricity for mining and 
smelter purposes. 

Cranes—In addition, two forty-ton al- 
ternating-current cranes, with five motors 


each, have been installed in the smelter’ 


for the handling of ladles carrying melied 
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provided for a second blowing engine of 
the same capacity as above engine. 

One four-stage, six-inch turbine pump 
directly-connected to a 225-horse-power 
induction motor; this outfit being used 
for fire protection, is connected to a dry 
fire line, which is piped around yards and 
buildings. The supply of water to this 
pump is taken from a sixteen-inch water 
main under twenty pounds pressure, being 
cbhtained from a series of small lakes by 
gravity. 

One two-inch vertical pump and direct- 
connected motor, with automatic starting 
switch, operated by a float, is used to 
pump the water from the sump, which is 


water to chill same and stop the flow of 
metal. 

One ten-horse-power induction motor 
belted to a Sturtevant blower and located 
in substation, is used in connection with 
the hot-blast heating system of the sub- 
station. 

It will be noted that the motors here 
installed are very large, and being con- 
nected to air-compressors of great size, 
take a very large amount of current on 
starting up. Owing to these conditions, 
the lighting is by no means as perfect as 
if the motor units were smaller, but no 
serious trouble has been encountered from 
this cause. 


matte, and in spite of predictions to the 
contrary, these handle perfectly, pouring 
the metal into the converters as readily as 
Ly a hand ladle. These alternating-cur- 
rent motors operate under the most ad- 
verse conditions, in an atmosphere of tre- 
mendous heat and covered with sulphur 
fumes and metallic dust from the furnaces 
and converters. 

The converters also are tipped by alter- 
nating-current motors from a controlling 
stand some distance away. 

Crean Hill Substation—This substation 
is connected to the first branch taken off 
one of the two main transmission lines, 
which is approximately three and one-half 
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miles long and of single-pole construction, 
with special aerial switches located at 
point of departure from the main line. 
The substation building is constructed 
of concrete and brick and provided with a 
ten-ton hand-power traveling crane. 
For the housing of lightning arresters, 


ELECTRICAL REVIEW 


bles to and from same being run in fibre 
conduit and laid in the concrete floor. 
Air Supply—For supply ef air to the 
mines, a compound, direct-driven air-com- 
pressor has been supplied, operating at 
120 revolutions per minute and supplying 
1,635 cubic feet of free air per minute, 
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high-tension line switch, choke-coils, dis- 
connecting switches, etc., a tower has been 
provided in one corner of the building. 
For the reception of the 3-175-kilowatt, 
35,000 to 550-volt, oil-filled, water-cooled 
transformers, a special fireproof compart- 
ment has been provided with iron doors, 


with an intercooler of extra large capacity. 
As the speed is constant, regulation is ob- 
tained 
regulation. 

For driving the compressor, a self- 
contained, induc- 
tion motor has been installed, with the 


by automatic Corliss valve-step 


three-phase, 550-volt 
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so as to completely isolate the transformers 
from the main building, this being prac- 
tically the same scheme as followed at the 
main power-house at High Falls. 

For the control and distribution of 
power to the various receivers throughout 
the mines, the necessary totaling and 
feeder-panels have been provided, the ca- 


motor mounted on the main shaft of the 
compressor, operating at 120 revolutions 
per minute and provided with all the nec- 
essary starting compensator, circuit- 
breakers and panel. 

Mine Hoist—In connection with the 
operation of the mine skips, a special 
three-drum mine hoist has been installed, 


the drums of which are arranged for the 
operation of two drums in counterbalance, 
also independently, or all three together if 
necessary. The rope speed is 500 feet per 
minute, and the capacity of each skip 
6,000 pounds. 

For the operation of this hoist, a 150- 
horse-power, three-phase, variable-speed 
induction motor has been provided, com- 
plete with reversing controlle1, resistances, 
circuit-breaker, panel, ete. 

Fire Protection—For the protection of 
the buildings and plant, a 1,000-gallon, 
six-inch, four-stage -fire-pump directly- 
connected to a 150-horse-pewer, three- 
phase, 550-volt induction motor has been 
installed; also a dry fire line has been 
piped to various points ihroughout the 
plant. 

Cooling Water for Compressor and 
Transformers—The water for cooling the 
compressor and transformers is kept in 
circulation by the aid of a 250-gallon, 
three-inch, single-stage centrifugal pump 
directly-connected to a five-horse-power, 
three-phase, 550-volt induction motor, 
operating at 1,500 revolutions per minute. 

Water Supply—For storage of water 
for the fire-pump supply, a steel tank hold- 
ing 60,000 gallons has been erected close 
to the substation, the water for this tank 
being obtained from a lake 3,000 feet 
away, at which point a 250-gallon, four- 
inch, two-stage turbine pump, with a 
twenty-horse-power, three-phase, 550-volt 
induction motor directly connected to same, 
and operating at 1,500 revolutions per 
For the reception of 





minute, is located. 
this outfit a concrete and brick building 
has been erected. 

the 


skips have delivered their loads, hoisted 


Rock House Equipment—After 
from the mine to the grizzly, the ore falls 
by gravity on the spalling floor, and from 
there is fed into crushers, which are thirty 
After passing 

crushed ore 


inches by eighteen inches. 
through the crushers, the 
passes through special revelving screens, 
the perforated plates of which are con- 
structed of manganese steel. After pass- 
ing through the screens the ore falls on the 
picking belts, each of which is thirty-six 
inches wide and approximately fifty feet 
between pulley centres. All necessary 
hoppers, chutes, troughing idiers, ete., are 
supplied for delivery of the ore into the 
various ore pockets provided for its recep- 
tion. The cars into which the ore 
finally loaded pass below these pockets, 
into which the ore is fed by gravity. 

The power to operate each crusher, with 
its complement of screens and picking 
belts, is ebtained from a fifty-horse-power, 


is 
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three-phase, 550-volt industion motor of 
the wound-rotor type, operating at 500 
revolutions per minute, by means of belt- 
ing and shafting. 

Mine Pumps—For clearing the mines 
of water there have been provided special 
single-acting, vertical, triplex, brass-fitted 
pumps, each having a capacity of 100 gal- 
lons per minute against a head of 250 feet, 
each pump being connected by gearing to 
three-phase, 550- 
operating at 750 


a fifteen-horse-power, 
volt induction 
revolutions per minute. 

Creighton Mine Substation—The sub- 
at is almost ex- 


motor, 


station Creighton mine 
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The apparatus for supplying air to the 
mines is the exact counterpart of the 
Crean Hill compressor outfit. There are 
two mine hoists at Creighton for handling 
the ore, instead of one as at the former 
mine. 

The devices for fire protection, trans- 
former, and compressor cooling water, and 
the tank and apparatus for water storage 
for the fire-pump supply are also the same 
as the corresponding apparatus at Crean 
Hill, and the rock-house equipment and 
the mine pumps will, when completely in- 
stalled, the general 
of duplication. 


also carry out idea 
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volts, are located in a special fireproof 
compartment. . 

The air-compressor apparatus is the 
same as those at Crean Hill and Creighton, 
except that the driving motor is wound 
for 2,300 volts. 

There is installed for operating the mine 
skins a special double-drum hoist, ar- 
ranged for the drums to operate in coun- 
terbalance or independently, and, as in 
the other cases, the rope-speed is 500 feet 
per minute, and the capacity of each skip 
is 6,000 pounds, a similar motor to the 
other hoist motors being provided for its 
operation. 
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actly similar to that at Crean Hill, and is 
connected to the second branch line from 
one of the two main transmission lines, 
this branch line being about three and one- 
half miles in length. It is of single-polecon- 
struction, and has special cerial switches 
located at the point of departure from 
the main line. 

The building itself, the switching and 
lightning-arrester tower, the transformer 
compartment, and the switchboard ar- 
rangements are almost exactly like the 
corresponding items at Crean Hill, except 
that the three transformers have a capacity 
of 275 kilowatts each, instead of 175 kilo- 


watts. 


AIN CONNECTIONS, 


Hvurontan Company POWER 


No. 2 Mine Substation—No. 2 mine, 
situated in Copper Cliff, has its substation 
situated approximately one mile distant 
from the main substation. The building, 
as in the other cases, is constructed of 
concrete and brick, and has a similar ten- 
ton crane to handle its apparatus. The 
supply of current for all purposes is ob- 
tained directly from the main substation 
at 2,300 volts, three-phase, sixty cycles. 
Part of the machinery in this building is 
operated at the above pressure, and part 
at 550 volts, the control of which is 
through totaling and feeder panels. Three 
125-kilowatt transformers, oil-filled, nat- 
ural-cooled, reducing from 2,300 to 550 
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The fire protection apparatus duplicates 
that installed at the other two mine sub- 
stations, the supply of water for the pump 
being obtained by tapping a sixteen-inch 
main, which supplies water to the smelter, 
while the water for cooling the compressor 
is circulated by a similar centrifugal pump 
to those at Crean Hill and Creighton. This 
applies also to the mine pumps. 

For the operation of the machinery in 
the rock-house building, a fifty-horse- 
power, three-phase, 550-volt induction mo- 
tor of the wound rotor type has been in- 
stalled, all connections to crusher, etc., 
being by belting. 

The Cobalt Smelter Substation—This 











July 6, 1907 


substation is located in Copper Cliff, 
and is approximately two miles dis- 
tant from the main substation. The 

iding is constructed of concrete 


| brick, and contains three seventy- 
kilowatt, oil-filled, natural-cooled 
nsformers, receiving current at 

00 volts, three-phase, twenty-five cycles 

ect from the main substation and re- 

ed to 550 volts and distributed through 
itrol and feeder panels. 

n this building is also located a 1,000- 

lon, six-inch, four-stage turbine fire- 

mp directly connected to a 150-horse- 
wer, three-phase, 550-volt induction mo- 

‘- with control panel, also a dry fire line 

s been piped to various points through- 
it the plant. 

The supply of water to this pump is ob- 
ined under twenty pounds pressure from 
© domestic service pipes fed from the 

rage reservoir. 

Throughout the smelter the following 
iree-phase, 550-volt induction motors are 
nstalled: three fifty-horse-power, run- 
‘ing at 500 revolutions per minute; one 
hirty-five-horse-power, running at 750 
evolutions per minute. 

The plant was put into operation in 
iebruary, 1906. 
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fhe History of Mathematics. 

In this able paper, entitled “A Plea for 
he Study of the History of Medicine and 
Natural Sciences,” Berthold Laufer refers 
iefly to the history of mathematics. The 
clation of the concepts of mathematics 
» the human mind and to the develop- 
nent of culture is still a matter of contro- 
ersy. The historical position of mathe- 
udtics is as yet very far from being de- 
ined, and no criterions are agreed upon 
vhich will at the outset admit of stamp- 
ng a mathematical thought and theorem 
is borrowed or independent. ‘The most 
‘iriking feature in the history of this 
cience is the fact that the same results, 
ven in the highest branches of it, have 
‘requently been found by different peo- 
les, and at various epochs, with little or 
10 possibility of pointing out historical 
onnection between such coincidences. The 
juadrature of the circle, for example, was 
nade the object of correct speculation in 
China even in pre-Christian times; and 
he rule of Horner “for solving equations 
f all orders,” established in 1819, was 
snown to the Chinese 520 years earlier, 
when, in an arithmetical treatise published 
in 1299, roots were extracted as high as 
ihe thirteenth power. To us mathematics 
s essentially an outcome of human cul- 
‘ure, and the question arising from an 
inthropological viewpoint is, are the 
thenomena of mathematical thoughts 
‘0 be considered as on an_ equal 
‘ooting with those of language, religion or 
nedicine, and accordingly capable of 
methodical anthropological treatment, or 
ire they the particular productions of in- 
lividual thinkers, and accordingly con- 
lucive only to an exclusively historical 
analysis ?—A bstracted from Science (Lan- 
caster), June 7%. 
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THE USE OF WOODEN POLES FOR 
OVERHEAD POWER TRANS- 
MISSION. ' 


BY C. WADE. 


(Concluded. ) 
SINGLE POLES. 

The results of isolated tests of poles 
are of little value unless data can be de- 
rived from them which can be utilized in 
calculating the probable behavior of poles 
in general. In the treatment followed the 
timber was assumed to be perfectly elastic 
for working stresses, and further, that the 
ordinary formulas for elastic beams hold 
It is well known that, al- 





for timber. 
though such assumptions are not alto- 
gether justifiable, they give correct rela- 
tive results. The beam formula only pro- 
fesses to be true for elastic materials, 
therefore it should not be used for caleu- 
lating the breaking strength of beams un- 
less a suitable “Modulus of Rupture” be 


Diameters. 





30 5 40 
Distance from Butt End of Pole in Feet. 


Fic. 11.—DistaAncE FROM Butt END OF POLE 
IN FEET. 

taken in the place of the ultimate strength 
of the material. The tests on single poles 
described in the preceding section of this 
paper supply this datum; but since the 
number too 
small to generalize from, the modulus of 
rupture former post-office 
tests was adopted in calculating the tables 
of the breaking strength of single poles. 
A comparison between the results obtained 
by the British Post-Office and in the tests 
by Mr. Wade and the author is, however, 
of interest. In addition to the tests made 
in the timber yard further bending tests 
were made in the Buckton testing machine 
at the Leeds University, England. 

In the experiments on the breaking 
strength of single poles it was found that 
they did not break where expected, viz., 
at the section close to the ground where 
the stress was greatest, but at a section 
six or seven feet above the ground. The 
actual bending stress at various heights 
above the ground is shown in the accom- 


of single poles tested was 


obtained in 


1 Appendix by Professor Goodman Condensed. From 
a paper read before the Institution Electrical Engineers 
of Great Britain. 
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panying diagram (Fig. 11), from which it 
will be seen that the pole actually broke 
at a section where the stress was less than 
at the ground level. It was thought that 
this peculiarity might be due to the 
strength of the timber being greater at 
the butt than at sections higher up the 
pole, but the following bending experi- 
ments made on different pieces of the 
same pole in the testing machine shows 
that this was not the case: 
TABLE I. 
Modulus of 
Diameter Kupture in 


in Inches. Tons per 
Square Inch. 


Position of che Fracture 


7.5 3.15 About 8 ft. from butt. 
7.2 2.94 ge! © os ” " 
6.7 3.10 ee i 

6.2 3.09 < 26" “ 

5.4 2.92 “* 32 


WIND PRESSURE. 

The chief lateral stresses to which tele- 
graph and overhead transmission poles are 
subjected are due to wind pressure acting 
on the wires and on the poles themselves. 
The wind pressure assumed by the Board 
of Trade for high-voltage overhead trans- 
mission work is thirty pounds per square 
foot, which in the opinion of many is far 
too high for inland work, but it may not 
be excessive for very exposed positions on 
the coast. 
is for the wind acting normally to a flat 


The above-mentioned pressure 


surface; in the case of a cylindrical sur- 
face, such as a wire or pole, the resistance 
to the wind is only 0.5 to 0.66 of that on 
a flat surface; for the wires assume the 
higher value, viz., 0.66, and the lewer 
value for the poles, mainly because it is 
well known that the pressure of the wind 
diminishes as the ground is approached. 
“a” POLES. 

The theoretical 

poles is a tolerably simple matter, and can 


treatment of single 
be relied upon within narrow limits, but 
the same can not be said with regard to 
“A” voles, as there are so many uncertain 
factors. 
the joint at the apex of the poles and knew 
exactly the conditions as regards the end 
holding, he could probably obtain from 
first principles quite reliable expressions 
for the strength and behavior of such 
poles; but since both of these are very un- 
certain quantities, it is necessary to resort 
to experiments. 
which are believed to be quite reliable, 
and it only remains to reduce the results 
to such a form that the probable behavior 
of all similar structures can be calculated. 
This was done with the results given later 
in this paper. 

It will be seen that when an “A 
ture is loaded, one leg is subjected to ten- 
sion and the other to compression; the 


If one could be quite certain of 


The tests made give data 


98 


struc- 
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structure may therefore fail by tearing 
apart the tension pole, by buckling the 
compression pole, or by shearing the apex 
With the exception of one faulty 


poles tested failed 


joint. 
pole, none of the “A” 


in tension, therefore one need not further 
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If the pole were pivoted at both ends, 
arranged so that it 
would be free to bend 


or were otherwise 
in any direction, 
the buckling load could be readily caleu- 
lated ; 


one or both ends: 


similarly if it were held rigidly at 
but, as a matter of fact, 
TABLE II. 


TABLE OF RESULTS. 
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of the joint this is about the equivalent 
length of the compression member of an 
“A” pole. 

The results of the tests upon both types 
of pole are given in Table II, where the 
symbols designate the following qualities: 
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consider the strength from this point of it is neither a simple case of rigid hold- W =the breaking load in pounds ap- 
view. Several, however, failed by shear- ing nor pivoting, hence it is necessary to plied at a point two feet from the 
ing at the top joint (see results quoted find by experiment what is approximately top of the pole. 
ater This s yveakness was rs sari PF a j . - 
later). This source of weakness was, how- the system of end holding. If the pole R, = the radius of the pole at the ground 


ever, overcome by adopting an improved 
joint, which was the outcome of these tests, 
and details of which are given in the pre- 
ceding section of this paper. Most of the 


poles failed when under test through the 
buckling of the compression pole. 


were pivoted its equivalent length would 
be equal to its actual length, and if it 
were rigidly held at both ends its equiva- 
lent length would be one-half its actual 
length. The tests appear to show that 
owing to the central stay and the scarfing 


level, in inches, in the plane o! 
bending when not truly circula: 
in section. 
R, = ditto, normal to the plane of bend- 
ing. 
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I. =the length of the pole, in inches, 
measured from the ground level to 
the point of loading. 

L, == the overall length, in inches. 

- the length of the pole, in inches, 
embedded in the ground. 

- the distance in inches, from the top 
of the pole to the point of loading 
in the actual pole tested. (In the 
tables this is taken as twenty-four 
inches throughout. ) 

- the “spread” or “splay” of an “A” 


pole at the bottom, in inches. 
the British Post-Office constant for 
comparing similar beams. 


Z Taken the same for both types 
of pole for convenience. 
=the “modulus of rupture” for the 
pole in pounds per square inch. 
the elastic deflection, in inches, un- 
der a load of 1,000 pounds applied 
at the extreme end of a unit pole 
twelve inches long, one inch diam- 
eter, and of the same taper and 
material as the tested pole. 
the elastic deflection, in inches, at 
the point of loading of the actual 
pole when tested. 

), = the deflection, in inches, at the ex- 
treme end of the actual pole test- 
ed. 

From the above results we find that the 
mean value of d for single poles is 8.4 
inches, and for “A” poles tested on the 
flat 4.3 inches, thus the deflection of sim- 
ilar “A” poles when tested on the flat is 
practically one-half as great as that of a 
single pole when similarly loaded, which 
is quite what should be expected. 

Some of the “A” poles were tested with 
imperfect housings, and others were of a 
purely experimental character, some of 
which proved failures; taking an average 
value for such poles as are likely to be 
used in practice and when properly held 
ut the foot, viz.: g, h, t, j, k, l, m, 0, 0, 
Is Pas Ys Co, it will be found that d = 0.17 
inch, or one-fiftieth as much as that of a 
single pole. The highest value of d for 
an “A’ pole when properly held was 0.36 
ich, or one-twenty-third ; and the lowest 
value 0.069 inch, or one-one-hundred-and- 
twenty-second as much as that of a single 
pole. The great variation is probably due 
to slip in the top joint. 

The curves given in Figs. 12 and 13 
sow Clearly the manner in which the de- 
(lection and the slip of the top joint varied 
with the load. 

As regards the relative strength of sin- 
gie and “A” poles, the mean value of K 
for the “A” type, as deduced from poles 
of practical design, viz., h, 7, 7, k, l, m, 0, 
0,, is 5,748 pounds, or 4.42 times as great 
as the post-office value for a single pole. 
As already pointed out, the majority of 
poles failed through the buckling of the 
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compression leg; this buckling was un- 
doubtedly hastened by the initial sag in 
the poles due to their own weight, which, 
of course, will not occur in practice where 
the poles are set in a vertical position; 


Deflection in Inches at end of Pole. 


0 luvv 2000 3000 4000 Sudu 6000 
Load in-Pounds Applied 2 Feet froin the Top of the Pole. 


Fre. 12.—DIAGRAM SHOWING THE DEFLECTION 
oF THIRTy-Six-Foor ‘‘A” PoLes witH VaRt- 
ous AMOUNTS OF SPREAD AT THE FEET. 


hence it is considered safe to assume that 
“A” poles are about four and one-half 
times as strong as a single pole of the 
same size. 

Finally, it is of interest to note the loads 


Slip in Inches at the Top Joint 
of the Poles, 


Slip in Inches at the Top Joint of the Poles, 


- 
0 1000 2000 3000 4000 5000 6000 
Load in Pounds Applied 2 Feet from the Top of the Pole, 


Fie. 138.—DiIAGRAM SHOWING THE SHEAR OF 
SLIP IN THE Top JOINT OF THIRTY-SIX-FoorT 
“A” POLES WITH VARIOUS AMOUNTS OF 
SPREAD AT THE FEET. 


on the compression leg of the poles when 
buckling took place, as given in Table IIT. 


TABLE III. 


Force in Tons acting on the 
Compression Pole when 
Buckling Occurred. 
Experiment. Calculated. 


14.4 12.8 
13.2 12.6 
14.8 13.0 
12.2 12.6 
12.7 13.4 
12.0 11.9 
13.7 11.9 
16.0 » 18.0 


Index. Splay in Inches. 
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The Annual Meeting of the 

National Electrical Trades 

Association. 

The eighth annual meeting of the Na- 
tional Klectrieal Trades Association was 
held in the Great Northern Hotel, 
Chicago, Ill., Thursday, June 20, 1907. 

There were present representatives from 
the membership in Boston, New York, 
Philadelphia, San Francisco and Chicago 
associations. The membership of these 
combined organizations now totals 380, 
and the year just past has been one of 
phenomenal success. 

The association, as it is generally known. 
is organized for the cooperative exchange 
of credit information. The manufacturers 
and jobbers composing its membership re- 
port to the central office the names of cus- 
tomers who are tardy in making their 
after notices from the asso- 
the 


claims for which they are reported, the 


pavinents: if, 


ciation, such customers do not pay 


information is distributed among prac- 
tically every manufacturer and jobber in 
the electrical and kindred lines in every 
state in the Union. 

Incidentally the forms of the associa- 
tion thus emploved enforce collection 
where all other means fail, and since the 
establishment of the national association 
there has been collected more than $2,500.- 
000 by this agency. 

The officers elected for the ensuing vear 
were as follows: 

President—John Dale, the Dale Com- 
pany, New York. 

Vice-president—Chas. M. Wilkins, Par- 
trick, Carter & Wilkins, Philadelphia. 

Secretary and general counsel—Fred- 
erie P. Vose, Marquette Building, Chi- 
cago. . 

The fext meeting will be convened in 
Philadelphia. 

a 
The Technical Publicity 
Association. 

The subject of the June meeting of the 
Technical Publicity Association was “Ad- 
vertising in Reference Books.” The paper 
of the evening which formed the basis of 
the general discussion was read by James 
J. Degnan, editor of Henrick’s Commer- 
cial Register. 

The subject for discussion at the first 
fall meeting of the association, which will 
he held in September, will probably be 
“The Mailing List,” according to the plan 
outlined by F. F. Coleman, of the Lidger- 
wood Manufacturing Company. 

The following new members were 
elected: William H. Kritzer, manager 
publicity department, Traylor Engineer- 
ing Company; and W. S. McGowan, east- 
ern sales manager, American Brake Shoe 
and Foundry Company. 
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American Institute of Electrical Engineers. 


Twenty-Fourth Annual Convention, Niagara Falls, N. Y., June 25th to June 28th, 1907. 


HE twenty-fourth annual convention 
of the American Institute of Elec- 
Iingineers was opened at 
25th, by 
The In- 
stitute was the city 
hy Mayor A. C. Douglas. The mayor 
was thanked on behalf of the Institute by 
President Sheldon, who then delivered the 


trical 
Falls, on 
Sheldon. 
welcomed to 


Niagara June 


President Samuel 


annual presidential address. 

A brief report of this meeting, as well 
as of the Tuesday evening session, was 
viven in the ELecrricaAL REVIEW, June 
24, A more complete report of the dis- 
cussion is given below. 

Dr. A. E. Kennelly and E. 
presented a paper on “The 
Copper Wires by Kleetric 
which was read by title, the authors being 


R. Shepard 
Heating of 
Currents,” 


absent. 

‘his describes a series of experiments 
on the heating of copper conductors, giv- 
ing in detail the method employed for 
measuring the resistance, and for de- 
iermining the heat developed in the con- 
ductor. The theory of the temperature 
elevation of an active conductor cooled 
entirely by thermo conduction is de- 
veloped, and the results of a large num- 
her of experiments are given. 

Following this, Henry W. Fisher read a 
paper entitled “Power-Factor, Alternat- 
ing-Current Inductive Capacity, Chemical 
and Other Tests of Rubber-Covered Wires 
of Different Manufacturers.” 

This describes the results of a large 
number of tests made on various makes of 
rubber-covered wire. Specifications for 
this kind of wire usually are framed so 
as to require an insulation consisting of 
thirty per cent pure para, yet so as to give 
the manufacturer some latitude in the use 
of other ingredients. One object of the 
test was to determine the relative quali- 
ties of these different makes of rubber 
insulations, and to see if measurement of 
the power-factor would not give some in- 
sight into this. 

A method of measuring power-factor 
developed by Dr. E. B. Rosa of the 
of Standards, Washington, was 
used. A special form of bridge having 
non-inductive resistances with minimum 
inductive capacity was constructed. A 
vibration galvanometer was used, in con- 
nection with a motor-generator the speed 
of which was kept constant by an elec- 
trically driven tuning-fork. By careful 


Bureau 


adjustment of both the tuning-fork and 





galvanometer, the two could be brought 
into synchronism, when the latter be- 
comes a most sensitive instrument for de- 
tecting alternating currents. As the gal- 
vanometer needle responds only to the 
fundamental period of the alternating 
current, it is not necessary in such tests 
to employ a sine wave electromotive force. 
The method employed was based upon the 
fact that a cable or condenser, the ab- 
sorption and leakage of which is not zero, 
is equivalent to a cable or condenser with 
zero absorption in series with a suitable 
resistance. 

The sample of cable was inserted in 
one arm of the bridge and the latter ad- 
justed until a balance was obtained. The 
reading then gives, by simple computa- 
tion, the power-factor of the cable. Know- 
ing this it is easy to determine the energy 
loss of the insulation. The samples tested 
were 210 feet long, placed in a metallic 
filled with a salt solution. Curves 
showing the results of these tests, con- 


tank 


tinuing over a period of fifty-two days, 
are given. 

The breakdown potential tests were 
made on four-foot samples of core cable, 
and samples were also reserved for chem- 
ical analysis. 

The general results show that the re- 
sistance of the insulation not de- 
pend upon the per cent of rubber, cer- 
tain insulations having less rubber than 
others showing a higher resistance. It 
is found also that the breakdown voltage 
was not proportional to the thickness of 
the rubber. The energy loss as determined 
by measuring the power-factor seems to 
he a good indication of the value of the 
insulation. Taking all together, the 
tests show that the addition of certain 
materials to a rubber insulating com- 
pound containing thirty per cent para 
rubber, which upon chemical analysis 
showed a higher per cent of extractive 
matter, results in a much better quality 
of rubber-insulating material than one 
having an equal proportion of para but 
showing less extractive matter. 

Dr. C. P. Steinmetz said that the 
method of testing cable described in the 
paper might lead to an advance in the 
investigation of cables. There is, how- 
ever, another factor to be considered— 
that of deterioration—and for this reason 
it is not desirable to judge cable merely 
by the dielectric energy loss. However, 


does 


this loss may have some effect upon the © 


life of the cable, although the latter does 
not necessarily follow the energy loss. 
Unfortunately we know but little about 
this subject. The hysteresis loss alon 
would be less if the temperature of th¢ 
insulation were kept low. It seems, how 
ever, to be a conversion of this energy of 
the chemical action which is carried 1 
the dielectric hysteresis, or the gases «°- 
cluded in it. If it were possible to s 
arate this chemica! effect from the who!., 
some indication of the life cf the ca 
might be obtained. However, it is noi 
known that the chemical action would | 
uniform throughout the insulation. 

Dr. Steinmetz said that the powe: 
factor would vary with the supply volta: 
and should therefore be measured at thie 
operating voltages. He pointed out thai 
the energy loss of a condenser is mor 
properly represented by shunting an idea! 
condenser than by placing a resistance 
in series with it. 

H. G. Stott thought that the autho: 
had started from a wrong point of view. 
What should have been done was to var 
one component of the insulating materia! 
at a time, making these up in small quan- 
tities for testing. In this way the effec! 
of each element could be traced. In the 
tests described, there were too many vari- 
ables to enable any satisfactory conclusion 
drawn. He said that he 

could obtain the 
characteristics when using 
reclaimed rubber as when employ- 
ing thirty per cent para. He pointed 
out also that the chemical analysis 0! 
rubber is difficult, chemists not yet bein 
satisfied on this point. 

In reply Mr. Fisher said that the saim- 
ples which he had tested were intende:! 
for low voltages, and therefore the work 
had been done under operating poten- 
tials. It was expected to extend investi- 
gation to higher tension cables. The 
method employed was not his own, bu! 
he had taken it as correct. 

Replying to this, Dr. Steinmety 
said that we as yet know too little 
about the static field, but by analog 
with the magnetic field the resistanc 
should be placed in shunt. However, ®s 
an approximation the series arrangemen' 
was allowable. 

Following this, .Professor Morgan 
Brooks presented a paper entitled “In- 
teraction of Synchronous Machines.” 

Professor Brooks has developed a new 


Db @& 


to be 
found he same 


insulation 
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circle diagram for effecting graphical so- 


lutions of synchronous machine _prob- 


lems. He shows that by assuming a con- 
stant terminal voltage at the motor or 
a constant generated electromotive force, 


this constant quantity can be taken 
as 1ue chord of a circle whose centre may 
he ‘ound by determining the angle of lag 
due simply to the impedance of the ma- 
chine circuit. By proper construction of 
the diagram, conditions representing con- 
sta it power for the motor, constant out- 
pv for the generator and other such con- 
dijons are easily complied with. To 
si plify matters, but one digram is used 
for motor and generator and for two gen- 
ersiors in parallel, it being simpler to 
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consider one diagram reversed, rather than 

construct a second diagram. 

The discussion was opened by KE. J. 
erg, who said that a diagram based 
nerely on theoretical conditions was not 
ilicient to enable the performance of a 
achine to be predicted. A machine 
ight have the same impedance but would 
‘t give the same performance. 

Dr. C. P. Steinmetz said that such dia- 
‘ams were ideal and good for illustra- 


ms, but the results which they gave 
uld not be produced experimentally. 
agnet saturation is a disturbing factor, 
ul as this effect is asymmetrical, it 
rows out all diagrams and calculations. 
In reply Professor Brooks said that the 
agram was not intended to take care of 


all idiosynerasies of machines, but was 
‘or use when the actual condition approxi- 
mated the ideal, and serve to illustrate 
the operation of the machines. As _ pro- 
posed, it is much simpler than those here- 


iofore in use. 
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TUESDAY EVENING SESSION. 
The session was 
called to order by the president at 8.30, 
and Chairman T. ©. Martin, of the build- 
ing committee, was heard regarding the 
progress which had been made in collect- 
ing subscriptions for the Institute’s share 
of the ground fer the Engineering So- 
cieties Building. Nearly $164,000 has 
been raised, but there is still $21,000 to be 
secured. An earnest plea was made to 
all those who have not yet contributed, 
to do whatever they could toward wiping 
out this debt. 

The first paper of the evening was by 
kK. E. F. Creighton, entitled “Protective 
Apparatus Engineering.” As there were 
two other papers upon the same general 
topic, one by Percy H. Thomas, entitled 
“Practical Testing of Commercial Light- 
ning Arresters,” and by N. J. Neall, on 
“A Proposed Lightning-Arrester Test,” 
these were all read together. 

Mr. Creighton gives a general review 


Tuesday evening 


of present knowledge regarding lightning 

He considered the effect of 
the 

trouble 


protection. 


location of cireuits, factors of 


damaged insulation, inspection 
and the difficulties of determining just 
what causes the failure, and he gives a 
preliminary outline of a standardization 
recommendation. He believes that before 
attempting to reach standardization rules 
it is first necessary to select names for 
the apparatus and the general terminol- 
ogy; second, the nature of the lightning 
as far as known and the strain which must 
be relieved by the protection apparatus 
wanted must be a third con- 
sideration is the nature character- 
istics of the insulation to be protected; a 
fourth is the characteristic of the protec- 
tion apparatus itself; a fifth, the nature 
of the tests to be used to demonstrate the 
effectiveness of the protective apparatus. 
Mr. Creighton gives a list of terms with 
his definitions. He then takes up the 
consideration of the nature of the light- 
ning; referring to previous Institute dis- 


known; 
and 


cussions. On the subject of frequency 
he distinguishes factors; the frequency of 
the generator; the frequency of the main 
circuit ; frequency of the line circuit; mis- 
celianeous oscillations and forced oscilla- 


tions from an external source. He points 
out that lightning oscillations — last 


for only a short duration, the one excep- 
set up on 

The rate 
out is im- 


tion being continuous surges 
one line from a parallel line. 
-at which the oscillation dies 
portant. Here there are two points to be 
considered: the time required for the 
voltage of the disturbance to fall to the 
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safe potential, that is the potential which 
the insulation will stand for a short time; 
second, the time required to fall to the 
line potential or the potential which it 
will stand indefinitely. 

Regarding the nature and characteristic 
of the insulation to be protected, a good 
deal of information is now available from 
published tests, but there is a lack of 
data dealing with tests by means of tran- 
applied potentials; 
bring out properties in the insulated ma- 


siently such _ tests 


terial not shown bv continued voltage 


tests. This difference results from the 
dielectric spark lag and the property of 
self-repair. 


Regarding the characteristic of light- 
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ning arresters, the following factors 
should be observed: the effect upon the 
equivalent needle gap, and the natural 
frequency of the oscillation; the rate of 
discharge of the arrester; the quantity of 
discharge; the nature of the dynamic cur- 
rent suppressing device; the endurance of 
the arrester and the spark lag, if any. 
Mr. Creighton then offered several tests 
to supplement those described in previous 
papers presented to the Institute in May, 
1906. These are the tests of static dis- 
chargers, of equivalent needle gap of com- 
frequency and disruptive stroke 
Tesla transformer test; half-wave 


mon 
tests ; 
test, and endurance test. 

Mr. Thomas in his paper states that 
tests of lightning arresters should be made 
to determine the condition of individual 
arresters, the effectiveness of a particular 
design, and the characteristics of different 
types. Tests should also be made to cover 
auxiliary apparatus. The features of an 
arrester apparatus most 
satisfactory tests are the initial break- 


susceptible of 
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down voltage: the static equivalent dur- 
ing discharge; the circuit-opening power ; 
the insulation strain; the ability to stand 
repeated discharges; choking power; in- 
sulation strain on the choke-coil and the 
equivalent apparatus. 
The 
down voltage should be made at normal 
Although it is difficult to de- 
vise an absolute test of general character 


actual measurement of a_break- 


frequency. 


to determine the equivalent needle gap, 
comparative tests between the arresters 
Tests of the dif- 


ferent type arresters to demonstrate this 


may be advantageous. 


characteristic are described in detail. 

It is diflicult to determine the circuit- 
opening power of an arrester, but it may 
often be determined from general con- 
sideration where an arrester will be non- 
arcing, in which case a test will be unnec- 
essary. The author concludes his paper 
with certain suggestions, one being that 
the insulation strain of lightning-arrester 
design should be able to stand the abrupt 
application of a condenser of at least 0.01 
microfarad capacity, charged to a poten- 
tial three times normal arrester potential 
and not less than 50,000 volts, with- 
out sparking between parts or to the 
vround. Breakdown voltage of normal 
frequency should be determined in all 
cases, and where general considerations are 
not sufficient to determine the amount of 
impedance offered to a discharge, com- 
parative tests between arresters may be 
made by noting the needle-gap equiva- 
lent. 

Where general considerations are not 
sufficient to determine the non-arcing 
power of an arrester, a test may be made 
hy passing sparks over the arrester con- 
nected to a source of electromotive force 
of sutticient power to supply all the cur- 
rent which the arrester will — take. 
Endurance tests may be made in the same 
manner, the discharges being repeated at 
intervals of some seconds, and in addi- 
tion to the behavior during these tests 
the general performance of the arrester 
should be carefully watched. 

The author also gives three appendices ; 
one dealing with the question of testing 
with high frequency; the second describ- 
ing certain limitations and the severity 
and force of from 


discharge common 


transmission lines; and the third, a bib- 


liography of lightning-arrester papers 
printed in the Institute’s transactions. 
Mr. Neall describes a test of lightning 
arresters based upon the methods of ob- 
taining high-potential, high-frequency os- 
cillations employed in wireless telegraph) 
by a suitable arrangement of condensers 
and induction coils, and by connecting 
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this circuit at an intermediate point to a 
multi-gap or similar arrester, discharges 
across the 
The advantage of this method 
lies in its readiness of application, its 
simplicity, and the fact that the spark 
does not coat the cylinders or gap with 
may be 
varied to suit any requirement, and is 


are caused to take place 


arrester. 


metallic fumes. Adjustment 
thought to offer a ready means for de- 
termining the effectiveness of any system 
of lightning arresters after installation. 
Ir. Steinmetz in opening the discussion 
pointed out the many difficulties met in 
lightning-arrester tests. It is 
frequently impossible to conduct these, 
as suitable not available. 
Moreover, it was asked, should the test 
he made on an individual sample or on 
the entire lot purchased, as frequently 
there is nothing left of the arrester after 
the test has been made. Mr. Neall’s paper, 


making 


apparatus is 


although it shows how such tests may 
he made in practice, seems rather dan- 
verous to the system itself. It, however, 
gives an endurance test of the arrester. 
Most arresters are able to cope with single 
but will fail under continuous 
Such conditions call for arresters 
The tests de- 
scribed have also to be modified for the 
study of arresters of aluminum and the 
water-resistance type. 


Surges, 
strain. 
of the aluminum-cell type. 


Mr. Creighton said that he agreed in 
general with the 1ecommendations made 
hy Mr. Thomas, but thought that labora- 
iests should be made as severe as 
He thought that Mr. Neall’s 


test corresponded to the half-wave test 


tory 


possible. 


which he had described. 
Mr. that the Institute 
should be very careful in approving any 


Thomas said 


rules dealing with lightning-arrester 
should be adopted 
We 


know too little regarding the aluminum 


testing: such tests as 
are those applicable by any engineer. 


real 
Re- 
garding Mr. Neall’s proposed test, it is 


arrester as vet to decide upon its 


value or to specify any test for it 
ingenious, but it is not always desirable 
to make an endurance test. Referring to 
the definitions proposed by Mr. Creighton 
he said that there are already too many 
ierms in use, and it is not desirable to 
complicate the subject by defining any 
more, 

W.S. Lee, Jr. said that any test made 
should be carried out on the eround after 
installation, and that these should be ap- 
plied periodically in order to determine 
the condition of the arrester on the sys- 
tem. 

Mr. Neal] said that there was no diffi- 
culty in applying his test and obtaining 
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satisfactory discharges across the arrester 
and that it was a simple matter by means 
of a suitable switch to apply his test for 
a short time only. An endurance test 
need not always be made. He agreed with 
Mr. Thomas that we should be cautious 
What is wanied 
now is practical results, and not more 
theoretical discussions, 

A paper by Louis Cohen, entitled “| n- 
ductive Disturbances in Telephone Lines,” 


in adopting more terms. 


was, in the absence of the author, pre- 
sented by title and not discussed. 
The induction taking place in telephon 


lines is both electromagnetic and elec- 
trostatic. In 1891 J. J. Carty, in a cla: 
sical paper before the American Institui 
of Electrical Engineers, discussed a seri: 


‘ 


s 


of experiments which he had conducte: 


to determine the relative importance 
these two effects, and his conclusions were 
that the electromagnetic effect is entire!) 
negligible as compared with the other. 
The author endeavors to show here that 
although these conclusions were warranted 
by the experiments which were made, that 
they can not be applied to different con- 
ditions; that the relative importance of the 
two effects is a function of the length of 
line, and that with longer lines the elec 
tromagnetic effect would have become im- 
portant, and even more important than 
the clectrostatie induction. 
WEDNESDAY MORNING SESSION. 

Wednesday morning session was opene: 
at 9.45 by President Sheldon, and the 
following three papers on kindred topics 
were read and discussed together : “Choke- 
Coils versus Extra Insulation on the End- 
Winding of Transformer,” by S. M. Kint- 
ner; “Protection of the Internal Insu- 
lation of a Static Transformer against 
Strains,” by W. S. 
Moody; “Notes on ‘Transformer Testing,” 
by IT. W. Tobey. 


This paper describes the 


High-Frequency 


methods en 
ploved at present in testing transformers. 
The tests made include conversion, po- 
larity, resistance, copper loss, core loss and 
exciting current regulation, high poten- 
tial, high voltage and temperature rise. 
The term “high potential” designates 
test applied between primary and second- 
ary windings and the iron. The high- 
voltage test is one applied across terminals 
The first tests the 
strength of insulating barriers, the secon! 


of the same winding. 


the insulation between turns and layers. 
The conversion test is most satisfactori|\ 
made by means of a standard trans- 
former. The relative positions of primars 
and secondary terminals are determine 


hy the polarity test. The drop of poten- 
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used for the resistance 


It is pointed out 


tia! method is 
an copper loss tests. 
that in determining the core loss and ex- 
citing current, the value found varies 
considerably with the wave shape of the 
applied potential; hence this should al- 
wavs be given or referred to a standard, 
pr ferably the sine wave. In testing regu- 
lat‘on it is now customary to determine 
tliis by means of an impedance test made 
wiih one of the windings short-circuited. 
Fr the high-potential test it is desirable 
to introduce a high resistance in series; 
li: when done, this may change the ef- 
(\ tive sparking distance of the testing 
ir:nsformer, and should be allowed for. 
| is pointed out that the dielectric 
-ivength of materials falls considerably 
with the length of the test. A curve was 
~sown of a particular sample, in which 

is effect was pronounced, the dielectric 
~vength falling from eighty kilovolts to 

irty-three kilovolts in one hour. 

The discussion was opened by A. H. 
ikler who said that transformer designs 
~iould always tend towards simplicity. It 
- not desirable to use part of the trans- 
former as a protection, as it complicates 

ie device, and beth the transformer it- 
-lf and the protective characteristic of 
‘ie system suffers. He advocated the use 
of choke-coils outside of the transformer 
case. However, it was also desirable to 
ise some extra insulation on the trans- 
‘ormer-end coils. 

K. ©. Randall, of Pittsburg, Pa., said 
hat extra insulation should be used on 
ihe end turns, but he did not believe in 
liminating the choke-coil: however, the 
atter might be made smaller. 

D. B. Rushmore, of Schenectady, 
\. Y., said that while resonance does not 
cur often, it may, and the choke-coil is 
ipt to make matters much worse, as it 
‘auses a rise of potential which is dan- 
Under other 
ver, choke-coils are desirable. 

P. M. Lincoln, of Pittshurg, Pa., be- 
lieves that choke-coils are logical devices 
ind of value. There is no 
oltages between their turns as is through 
he transformer winding, and they are 
effective 


“erous. conditions, how- 


continuous 


than the end 

If the coils 
© eliminated the extra insulation should 
be extended to nearly the entire coil of 


therefore more 


urns of the transformer. 


ihe transformer. 

J. W. Fraser said that the size of the 
iransformer had something to do with the 
question. Where there are many coils to 
a substation the cost increases. For this 
reason it has been found desirable to use 
smaller coils for protecting transformers 
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in substations than were adopted for the 
generating station. An trans- 
former to take the place of a damaged one 


extra 


is cheaper than installing a complete set 
of the larger coils. 

W. N. Smith said that it is desirable to 
simplify the transformer as much as pos- 


sible. It is also desirable to carry in 
stock transformer coils which can be 
easily replaced when a transformer is 


damaged. It is impossible to devise 
standard choke-coils, but the power com- 
pany should use judgment in selecting 
them. The position of the coil depends 
upon the apparatus to be protected, and 
if placed within the transformer will not 
protect anything beyond that. 

C. W. Stone that 
used to prevent disturbances from enter- 


said coils may be 
ing terminal cables, and’ in such cases 
should be placed on the outside end of the 
cable and not in the transformer case. 
Mr. Creighton said that choke-coils are 
a disadvantage, particularly when light- 
ning originates within the station: in such 
cases lightning arresters should be placed 
the 
magnification of potential due to the coil 
on the other side. He described an in- 
stance in which a breakdown of a trans- 
former occurred on the far side of the 


on each side of the coil to prevent 


coil, caused by a potential, which is evi- 
dently greater than that 
have discharged the arrester, although the 


which would 
original disturbance had not caused any 
discharge. 

William MeClellan = said 
know how these potential rises penetrate 


that until we 
into the transformer, and how we should 
let them down easily, we should use a coil 
or some device to prevent them from 
entering the station. 

Morgan Brooks called attention to the 
change in inductance of a coil or wind- 
ing due to the saturation of the iron cir- 
cuit and described some experiments 
which had been made upon this subject. 
Ile had found that the rise of the poten- 
tial in the case of a transformer, due to 
suddenly closing the primary, depended 
upon the phase of the electromotive force 
at the moment of closing, but not upon 
the residual magnetization of the iron. 

W. S. Lee said that he had found the 
greatest trouble due to the burning off 
of the terminals of the transformer and 
choke-coils. 


R.. &. said that 
will penetrate into the transformer. 


disturbances 
He 


Jackson 


‘thinks it is better to measure this pene- 


tration in terms of the inductance than 
Usually 0.04 henry in 


This 


in feet of wire. 


a coil will keep out the surges. 








value is large for a small transformer, and 


will let the disturbance penetrate. It is 
necessary only to insulate enough 
of the end turns to provide — this 
inductance, but he doubts if prac- 
tical conditions are often such that 
the coils are objectionable. When the 
disturbing frequenev is high enough to 


jump the coil it will jump across the 
transformer turn also. 

C. P. Steinmetz said that as the coil is 
intended to prevent high potentials from 
entering the station apparatus, it should 
he placed next to the lightning arrester, 
hence it can not always be placed in the 
and if 
auxiliary apparatus, such as switches and 


transformer case, there be any 
hus-bars to be protected, the transformer 


itself can not be used. It is, however, 
convenient to place the coil when used, 
in the transformer case if there are no 
The insulation of such coils 


It may be 


auniliaries. 
is difficult 
desirable to place them on a pole outside 
the station. If this be done it is neces- 
sary to guard against trouble arising with- 


unless it be air. 


in the station, and then extra insulation 
on the end turn becomes desirable. Re- 
ferring to Mr. Creighton’s trouble he said 
that the inductance of the transformer in 
series with the capacity of the station 
which seemed to 


wires conditions 


ceive a frequeney of about 300,000, which 


gave 


would be in the same order as lightning. 
The possibility of such conditions arising 
To avoid this 
the length of wire between the coil and 
pos- 
sible, and the inductance as small as pos- 
sible. 


tween the line of the station, as it de- 


should be kept in view. 


transformer should be as short as 


However, a coil is desirable be- 
creases the steepness of the front of an 
approach surge. 

R. D. Mershon does not care for choke- 
coils unless they are small, and _ placed 
outside the station. He said it is easy 
to arrange a transformer so that the same 
end coils may be used for both series and 
We are 


as vet ignorant about the frequency exist- 


parallel connection of the coils. 
ing in lightning disturbances. In mak- 
ing test of transformer he tad found it 
difficult to maintain the testing current 
constant. The insulation test should be 
made after the transformer had been put 
in place. He wanted to know how en- 
gineers are to specify the method and 
amount of end-turn insulatioii. 

D. B. 


of a coil. 


Rushmore approved of the use 

He pointed out that a trans- 
former will stand momentarily three and 
one-half times the normal potential, while 








co) 
w~ 


line insulators will not. The question is 
how large a coil should be used. 
H. W. that conditions are 


too complicated in practice for calcula- 


Buck said 


tions to be made concerning them, or for 
the conditions to be reproduced in the 
laboratory. In his opinion we can not say 
whether coils are good or bad. 

In closing the discussion, Mr. Nintner 
said that placing the coil within the trans- 
former case simplifies matters, but it is 
not altogether desirable. He described an 
experiment similar to that cited by Mr. 
Creighton, but said that he did not get 
any such effect. 

Mr. Moody suggested making up end- 
turns of the transformer which are to be 
tested to stand twenty-five per cent of the 
voltage. 

Mr. Tobey said that he had no difficulty 
in maintaining his testing current con- 
stant, as he used the exciter for furnishing 
ihe current, running the latter at normal 
potential and reducing the current by 
means of a He believes that 
the high-potential should be made before 


resistance. 


the resistance test. 

I). R. Scholes presented a paper entitled 
~Transmission Line Towers and Economic 
Spans.” 

The author works out a mathematical 
discussion of the wind pressure, external 
loads and ability to sustain weight of the 
pole-line system. A hypothetical installa- 
tion of a three-phase, alternating-current 
system is also worked out, showing the 
application of the formula which the 
author derives. 

This was followed by a paper presented 
by Norman Rowe, entitled “Lightning 
Rods and Grounded Cables as a Means 
of Protecting Transmission Lines Against 
Lightning,” which, in the absence of the 
author, was read by R. D. Mérshon. 

This paper of the 
lichining trouble during the years 1904, 


gives a summary 
1905 and 1906 on a steel tower, long-span 
transmission line in the states of Michoa- 
can and Guanajuato, Mexico. The ex- 
perience of the last three seasons permits 
the writer to offer the following sugges- 
tions: should not be dis- 
posed upon poles or towers so that they 
will be in the path of bolts of lightning 


1—insulators 


coming to ground by the supporting struc- 
~a grounded cable strung above 
the highest 


ture; « 
the transmission wires at 
point of the tower is certainly more ef- 
fective than lightning rods; 5—lightning 
arresters for discharging the line in case 
very high voltages are present on the wires 
would be of some value if located along 
the line at frequent intervals; 4—on steel 
construction an insulator should be used 
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that has a high emergency of safety 
against puncture and arcing over. 

In the discussion of these papers, which 
was participated in by William Hoopes, 
P. H. Thomas, W. 8S. Lee, Jr., F. B. H. 
Paine, C. W. Ricker, N. J. Neall, J. W. 
Frazer and R. D. Mershon, it was pointed 
that Mr. Scholes’s solution of the 
economic span for transmission lines can 


out 


not be followed exactly because it is im- 
possible to include in it local conditions. 

Mr. Lee said that in irregular countries 
it is often desirable to place short spans 
on the hill tops so as to enable the valleys 
to be crossed in a single span. 

Opinions differed considerably regard- 
ing the best method of protecting overhead 
Mr. Lee said that his company, in 
South Carolina, had been using an over- 


lines, 


head ground wire, which seemed to give a 
good deal of protection. Before installing 
this, poles had been shattered by light- 
ning. After putting up the line no trouble 
had been encountered. In one case there 
but this due to the 
method by which the ground wire had 
heen installed, the brackets holding it not 


was trouble, was 


heing rigid enough. 

Mr. Ricker said experience with lines 
in Ohio, where lightning is jrequent, but 
not particularly severe, had jed to the re- 
moval of the iron brackets to the cross- 
arms, and to the adoption of a longer 
pin. This stopped breakage of 
insulators almost entirely. 

Mr. Mershon thought that Mr. Scholes’s 
solution of the proper span omitted cer- 
tain factors, but it did give some idea of 
to be adopted, 


wooden 


the approximate span 
which may be modified to meet local con- 
Regarding the use of ground 
wires, he did not value them at all. On 
the transmission line of the Niagara, 
Lockport & Ontario Power Company no 
ground wire is employed, but horn light- 
ning arresters are placed on the pole top, 
one side of the arrester always being con- 
nected to the top wire. These arresters 
are 2,200 feet apart, set with a six-inch 
gap, but it is probable that the gap will 
be reduced about four and one-half inches. 
He is inclined to believe, from his ex- 
perience, that lightning does not travel 
along the line, as he said insulators broke 
within 500 feet of an arrester. He found 
that seventy-five per cent of lightning 
troubles happen to the top wire; hence 
the method of installing arresters. The 
wires are not transposed; otherwise the 
discharge might lead to a short-circuit. 
The arresters take care of eighty-six per 
cent of the lightning disturbances. 

Mr. Scholes said that it is impossible 
in a paper to include every possible con- 


ditions. 
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dition, and certain assumptions must be 
adopted. He pointed out that more at- 
tention has been directed to the particu- 
lar application of his method made in his 
paper, to the general solution itself. He 
thought that usually assumptions could 
be made, which, by means of his method, 
would lead to a very close estimate of the 
most economical span. To the criticism 
that it was not safe to estimate the cost 
of towers at the fixed price per pound, in- 
dependent of the height, he pointed out 
that frequently bids must be submitted 
on this basis. 
WEDNESDAY EVENING SESSION. 

The Wednesday evening session was 
called to order at 8.30 by President Shel- 
don, and a telegram from Past-President 
B. J. Arnold was read. This expressed 
Mr. Arnold’s regret at not being able to 
attend the convention as he had expected. 

Five papers were then read and dis- 
cussed together. These were: “The Trans- 
mission Plant of the Niagara, Lockport 
& Ontario Power Company,” by R. D. 
Mershon, read by P. M. Lincoln in the 
absence of the author; “Location of 
Broken Insulators and Other Transmis- 
sion Line Troubles,” by L. C. Nicholson ; 
“New Type of Tisulator for High-Ten- 
sion Transmission Lines,” by E. M. Hew- 
lett; “Some New Methods in High-Ten- 
sion Line Construction,” by H. W. Buck; 
“Switchboard Practice for Voltages of 
60,000 and Upward,” by 8. Q. Hayes. 

Mr. Mershon’s describes and 
illustrates the transmission lines of a 
purely distributing company. Power is 
bought from the Ontario Power Company 
on the Canadian side of the river and 
carried across the Gorge by two lines, and 


paper 


thence over transmission lines to Lock- 
port, Buffalo, Rochester and Syracuse. 
The transmission voltage is 60,000, and 
the conductors are of aluminum cable car- 
ried on iron towers, the lines being in 
duplicate. The installation which is now 
in operation is receiving 30,000 horse- 
power. The lines are capable of trans- 
mitting varying amounts of power, ac- 
cording to the points reached, from 30,000 
to 10,000 horse-power. The lines are 
protected by horn arresters placed on the 
poles, as already mentioned in the dis- 
cussion of a preceding paper. At the 
substations high-tension bus-bars and 
disconnecting switches are erected out of 
doors on poles. There are, in addition, 
oil switches for controlling the station 
connections. The arresters are also placed 
on poles. ; 

Mr. Nicholson makes a careful analysis 
of transmission-line troubles and their de- 
tection. When long lines are sectionalized 











hy disconnecting switches spaced at regular 
intervals, it is possible by successive appli- 
cation. of voltage to section after section 
to detcermine the particular section which 

is the fault, and then to locate the 
exact voint of failure by patrolling a con- 
iders le length of line. This process is 
tedio. on account of the necessity of 
ilating the line switches upon tele- 
hon advice from the generating station, 


conti 


and y reason of the time required to 
patr the particular section containing 


ihe ult. The author describes several 
f well-known tests for locating faults 
in ransmission line, and criticizes all 
se. A simple scheme of connections 
in ving the manipulation of a few hook 
sw hes has been employed for locating 
fa: s upon a long-distance, high-voltage 
it, and it has been found possible to 
lo e quickly and accurately any fault 
isly interfering with operation. The 
od consists in supplying current from 


li) formed by joining two line conductors 
tov ther at both ends, one of the wires so 
ected containing the broken insulator 
io be located. The total current 
su plied divides quantitatively between 
th branches of the loop in a proportion 
depending upon the ratio of the two im- 
polanees to the fault, which ratio is de- 
termined by, and therefore is determina- 

of, the location of the fault. Indi- 
ammeters and integrating watt- 


co 


( 1g 
ners connected in the two branches of 
tl, loop by means of proper transformers 
s}) w the current of power supplied through 
tl respective conductors. After describ- 
in in detail the application of this 
n) thod, the ‘author states that the test 
is subject to the following restrictions: 
\\ on several faults are on a single wire, 
must be located in reverse order of 

(! ir insulating values, and must be re- 
red in the order located. When all 

‘e wires are in trouble, the one having 

highest insulation can not be tested 

il one of the others is repaired. If two 
« plete grounds a considerable distance 
a; rt occur on a single wire, the localiza- 
') 1 will be in serious error. 

‘Ir. Hewlett’s paper described a new 
t\ ec of insulator designated as the “link” 
in ulator. This is made up in sections, 
an | is of two tvpes—the suspension and 
The 


th strain insulator. former are 


sped somewhat like the lid of a cook- 
ins utensil, perforated by two interlinked 





nerator and transformer to the fault : 
io carth through a divided circuit or a - 
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openings, by means of which two or more 
sections, as desired, may be linked to- 
gether by cables. The structure is such 
that if a section be broken, the two cables 
will engage and the line will not drop. 
The strain insulators are constructed so 
that the water will drain off centrally, and 
not from the edges, so as to keep one side 
of the insulator dry, no matter what the 
direction of the wind. The advantages 
of these insulators are that a broken sec- 
tion is easily replaced, and that the full 
value of each section is obtained. 

Mr. Buck’s paper describes a method of 
construction designed to employ the link 
insulator. The lines are suspended by 
metal clamps, and as many insulator sec- 
tions as may be required from beams car- 
ried on the transmission towers. The 
lines thus hang below the point of sus- 
pension. Where strains are to be taken 
up, the strain insulators are employed, 
and electrical connection made around the 
insulator by a jumper. 

The paper by Mr. Haves describes in 
some detail the types of switchboard 
which have been developed for high-volt- 
age work. The subject is taken up under 
four heads—the general scheme of con- 
nections, necessary equipment, design as 
followed at present, and future design. 
Under the latter head it is pointed out 
that a possible development of the future 
will be the placing of all the high-tension 
apparatus out of doors in sections, where 
the climate is not too severe. Switches 
are now available which can ke placed on 
poles and operated over a distance. 

Tn the discussion of these papers, J. B. 
Taylor said that few plants were in a po- 
sition to adopt the scheme described by 
Mr. Nicholson, although it might be em- 
ployed where the company was fortunate 
enough to have a man competent and 
willing to undertake the work. Some 
question was raised also why the reactance 
of the two sections of the loop was of the 
same ratio as the resistances. He sug- 
gested that a simpler method would be to 
send a current over the faulty line, and 
measure the voltage induced in a parallel 
wire. This would be proportional to the 
distance of the fault from the station. 

D. B. Rushmore said that in all com- 
mercial plants it is essential that con- 
tinuity be preserved, and this did not 
seem to be insured when the duplicate 
transmission. lines entered a town from 
different points, as is true of certain of 
the Niagara, Lockport & Ontario Power 









Company’s lines. He thought there was 
no objection to carrying two or more 


had 
shown that a wooden pole lasts but eight 


lines on a single tower. It been 
years, and he raised the question, what 
was to be done when it was found neces- 
This difficulty 
seemed to him to bar out the use of such 
He thought that the type of in- 
sulator described by Mr. Hewlett might 
make it possible to operate above 60,000 


sary to replace the poles. 


poles. 


volts. 

William McClellan though: that a con- 
siderable advantage about the insulator 
described by Mr. Hewlett was the doing 
away with the cementing process for join- 
ing sections, and he drew attention to the 
tendency to locate as much as possible of 
the high-potential apparatus cut of doors, 
rather than in the station. When this is 
done, however, the pole switches should be 
such as can be operated from the ground. 
It is barbarous to send a man up a pole 
on a bad night to open such switches. 

Others who took part in the discussion 
were P. M. Lincoln, F. B. H. Paine and 
W. N. Smith. 

In reply to the discussion, Mr. Nichol- 
son said that Mr. Taylor’s plan has been 
tried, but the results were not encourag- 
ing, as parallel lines had upset the 
measurements, inducing voltages in the 
test line. Such a scheme also called for 
special instruments. 

Mr. Hewlett, in answer to a question, 
said that the cost of the insulators which 
he had described was about $1.50 a disc. 
He did not think there would be as much 
difficulty due to the formation of ice and 
sleet as with the older type of insulator. 
He said that in testing these insulators it 
had been found that the distribution ob- 
tained across the different sections was 
not uniform, but became more so as the 
voltage was increased. With 100,000 volts 
applied, the first of four sections took 
35,000, but as the voltage was raised up 
to 380,000, there was not so much differ- 
ence. There would be no trouble due to 
the swinging of the apparatus with the 
apparatus proposed, and line was easy 
to erect. The insulator swings as a whole, 
and there is no chafing at the point of 
suspension. 

Mr. Buck said that repair work with 
the scheme which he had proposed could 
he carried on provided the lines on which 
work was being done were grounded. 
These wires are separated hy twenty feet 
or more, and there should be no risk to 
the workmen. 

(To be concluded.) 








ELECTRICAL NOTES FROM EUROPE. 
(From Our Special Correspondent.) 

That electric traction is soon to be in- 
troduced on a large scale upon the govern- 
ment railway lines in Sweden is evidenced 
by the fact that electric trains will soon 
be running for regular service upon the 
section of railroad lying between Stock- 
holm and Jarfoa. The results of the 
operation of the new section will be inade 
the basis for applying the same or similar 
systems upon other and no doubt longer 
sections of railroad in Sweden. Hydraulic 
power is abundant in many parts of the 
country, and it will furnish all the cur- 
rent which is needed for the lines. See- 
ing that at present the government is 
obliged to spend large sums for importing 
coal from ,other countries, the use of 
hydraulic power will mean a great econ- 
omy, so that the matter is now being 
actively taken up. Two types of train 
will be run upon the new section, one of 
these using an electric locomotive and a 
number of standard railroad cars, and the 
other made up of a motor car and trailers. 


A new power plant is in erection in 
Sweden which will rank among the largest 
of the Continent, and the Trollhattan 
fall is utilized in this case. It is expected 
to secure no less than 75,000 horse-power 
from the present hydraulic work, and a 
good part of this will go to operate a num- 
ber of turbine-alternator groups which will 
soon be erected in the plant. The units 
will have a capacity of 10,000 horse- 
power each. <A power line will run from 
the turbine plant for a distance of forty- 
six miles to the city of Gothenburg, where 
the current is to be used upon the city 
An electric furnace plant for the 
treatment of ore will also use a large 
amount of current, and the ore will be 
brought from the mines which lie in the 
northern part of the country by a spe- 
cially built electric railroad. 


mains. 





The large porcelain works at Hemsdorf, 
Germany, has lately installed a special 
plant for testing high-tension insulators. 
Using a type of raising transformer, they 
are able to secure a voltage of 200.000 
volts. These transformers were built by 
the Siemens-Schuckert firm, and are pro- 
vided with safety spark-gaps. Current to 
the primary is supplied at eighty volts, and 
this is taken from a rotary converter which 
works upon 110 volts direct current. The 
insulators are tested a number of times, 
and under different conditions of air and 
moisture, and they appear to be able to 
stand 200,000 volts without difficulty. 
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It appears that electric traction is to 
be applied upon the suburban lines of 
Paris which start from the St. Lazare 
Depot and run through the western dis- 
trict. According to the present project, 
the arrangement of the tracks leading 
from the depot is to be changed consider- 
ably. What is desired in this case is to 
make the suburban lines independent of 
the through traffic, in which event it will 
be much easier to operate both the through 
and local service. At present there is 
some difficult in carrying this out proper- 
ly, especially as regards the suburban sta- 
tions which lie quite near the city. One 
of the pairs of tracks will no doubt be 
equipped with the third-rail system such 
as is used with success in the Orleans lines 
for the suburbs. 





Owing to the increase which has been 
made in the hydraulic plant at Kubel, 
Switzerland, it is now taking rank among 
the foremost in the country. The station 
lies in the northeastern part of the coun- 
ty, near St. Gall. At present its capac- 
ity reaches 7,200 horse-power, but by the 
early part of next year there will be a 
number of new turbine-alternator sets in- 
stalled in the plant, which will bring the 
total up to 10,000 horse-power. As a re- 
serve, there will be a steam engine plant 
which is to have a capacity of 3,500 horse- 
power. After the period just mentioned, 
it is proposed to still further increase the 
plant, seeing that a large amount of water 
power is available for the purpose. The 
Monisch mountain torrent is to be used 
here, but it will be necessary to construct 
a large reservoir or artificial lake in order 
to equalize the supply for the station. A 
dam of iron construction forms part of 
the present project, and the capacity of 
the reservoir will be about four million 
cubic metres. This part of the hydraulic 
work is estimated to cost $400,000. 


The new electric light and tramway 
system of Damascus has been recently put 
in operation. A hydraulic plant, erected 
twenty-four miles distant, at El Tequieh, 
supplies power. At this point are located 
the Barada falls, which supply the city 
with water and also serve to operate a 
hydraulic station of some size which has 
recently been erected. At present the tur- 
bine-alternator units set up in the plant 
have a combined capacity of 1,200 horse- 
power. The three-phase system is em- 
ployed. Within the city there is a sub- 
station which delivers current for the 
mains at 500 volts, three-phase, and also 
furnishes direct current at the same volt- 


age. As regards the tramway lines, they 
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run within the city and also to the sub. 
urbs. At present there are but four miles 
of tramway in operation, but this is soon 
to be increased. The public lighting js 
well carried out, and arc lamps are used 
quite extensively in the streets. 


Mercury vapor lamps are coming into 
use on the Continent and are found of 
especial benefit in some kinds of factories 
where there is a damp atmosphere, or 


where vapors of different kinds are 
abundant. In such cases the lamps are 


fixed to the ceiling and the light refle:ted 
downward. A_ factory of considers)le 
size in Vienna is equipped with mercury 
vapor lamps in this way and the result 
proved to_be very satisfactory. In {his 
case the establishment has a surface of 
650 square metres and the ceiling is 1.2 
metres high. There are twelve lamps of 
the Cooper Hewitt pattern installed ovyer- 
head and held by bronze fittings to the 
ceiling. The lamps are operated upon 
direct current at 220 volts, and measure 
115 centimeters in length. According io 
a series of tests, which were made not long 
since, the light which is reflected down- 
ward, taking an angle of forty-five degrees 
below the horizontal, is found to be 955 
candle-power. At an angle of sixty de- 
grees it is 1,100 candle-power, and at 
ninety degrees or the vertical it is 1,200 
candle-power. The consumption of cur- 
rent is 385 watts per lamp, or a total of 
4,620 watts. According to the above area, 
this figures 7.1 watts per square metre of 
lighted space. The advantage of using 
mereury vapor lamps will be seen when 
we find that the same lighting was car- 
ried out before with twenty-four are 
lamps, each of which used 660 watts, 
making a total of 15,840 watts, or 24.! 
watts per square metre, this being more 
than three times the figure for the vapor 
lamps. 


— 


According to recent reports it appears 
that the Japanese government intends to 
have erected a system of hydraulic plants 
of great size in the region of Tokio, and 
will deliver no less than 100,000 horse- 
power when fully completed. The plant- 
are to be installed and operated by en 
Anglo-Japanese company, who have al- 
ready been granted the necessary conces- 
sions for beginning the work. There are 
several falls lying within 100 miles of 
Tokio which the company intends [to 
utilize in order to secure the amount of 
power which is needed. .A number of 
power transmission lines will take cur- 
rent to Tokio, as well as to a number of 
other cities and large towns lying within 


July 6, 1907 
the radius. Owing to the high price of 
coal in Japan the plant will be operated 
the best conditions and will no 
be well patronized. The total ex- 
of the proposed system will be no 
han $10,000,000 according to the 
which the company have already 


under 
doubt 
pens 
less 
plan: 


draw. up. 


\ new method of applying electric mo- 


tors un sawmills has been put in operation 
not ong since, and it appears to be quite 
ssful. The band saw is run after 
the anner of an endless belt between two 


SUC 


dis:s, whose distance apart can be regu- 
lat'| by a suitable device so as to give the 
One of the 
iv unted directly upon the shaft of a 
fif‘:-horse-power motor. In this case the 
su) is placed horizontally, and the log 
witch is to be cut up is placed on a slid- 
ins frame operated by a_ twelve-horse- 
power motor. When one board is sawed, 
ie device carrying the band saw can be 
lowered by the right amount for cutting 


required tension. dises is 


] 


the next board, and so on. 
C. L. DuRAND. 
Paris, June 22. 
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COAL HANDLING IN SMALL PLANTS. 





8S. KNOWLTON. 


In very small power plants it is diffi- 
cult to generate current with the same 
onomy per kilowatt-hour which is ex- 
ccted of large installations. The prin- 
ipal reason for this is the absence of 
ethods of operation efficiently applic- 
ble to the production of power on a 
Highly organized equip- 
int designed to work economically on a 


BY HH. 


\iolesale basis. 


large scale with expensive supervision is 
1 costly for the plant of a few hundred 
ilowatts rating, and even with installa- 
ions of two or three thousand kilowatts 
ire is need to scrutinize fixed charges 
etty carefully before deciding to invest 

superheaters, economizers, forced-draft 
ipparatus, mechanical stokers and auto- 
Plenty of 
“ises come wp in which the installation of 


vitic coal-handling systems. 


e or more of these systems is desirable, 

it there ought to be definite figures back 

' each decision to use these auxiliary de- 
ives. 
lhe small plant suffers from relatively 
vh losses in the power-production proc- 
referred to the output throughout 

the day. Direct economies in the use of 
fuel are difficult to secure, but much waste 
can be prevented by extra care that leaks 
in the high-pressure piping be stopped, by 
looking after the tightness of valves and 
traps, by using as far as possible the 
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smaller engines for the lighter hours of 
the daily load, and by at least an annual 
calibration of the recording wattmeters on 
the switchboard. Anything which can be 
done to save labor without spending 
money for costly equipment is likely to 
pay well for all the time and thought be- 
stowed upon it. 

Particularly in the matter of handling 
coal one finds many small plants working 
under disadvantages. There is no blink- 
ing the fact that firing a boiler is not 
Even the intermittent care 
of a domestic furnace is often a thorn in 


an easy job. 


the flesh of the manager who can not see 
why enthusiasm is lacking in the boiler 
room of his power plant. The conditions 
in not a few small boiler rooms are so un- 
favorable to comfortable work that it is 
not surprising that the coal consumption 
seldom gets down where it ought to be. 
The room may be wretchedly lighted and 
without any means of artificial ventila- 
tion; there are likely to be no facilities 
for washing, nothing but a couple of 
chairs with the cane bottoms gone, for the 
use of the firemen between whiles; the 
gravity delivery of coal or the installa- 
tion of industrial railroad tracks in the 
boiler-room floor may never 
thought of, and finally, the chief engineer 
may not give the work of the firemen 


have been 


proper supervision for any one of a num- 
All these things 
impracticable to 


ber of plausible reasons. 
hard- 
headed manager who believes that the tend- 
encies of human nature to shirk disagree- 
able duties can not be overcome by any 


may seem the 


species of welfare work, but it is the solid 
truth that they vitally affect the fuel con- 
sumption. 

It is frequently possible in a small plant 
to store coal at a higher level than the 
boiler-room 
building. 
ing can be cut out. 


floor, perhaps outside the 
If this can be done one shovel- 
It is a great deal 
cheaper to dump the coal from the wagon 
originally above the boiler-room floor, 
where it has been hauled by a couple of 
stout draft-horses, than to raise it by hand. 
If one or more chutes can be arranged to 
deliver the coal upon the boiler-room floor 
in front of the boilers, so much the bet- 
ter, but in such cases the chutes should be 
equipped with a discharging device which 
will deliver a fixed quantity of coal each 
time, with an automatic record of the 
number of deliveries. An old revolution 
counter, or even a discarded cash register, 
can often be pressed into this service. 

If the chute plan is not feasible on ac- 
count of the distance of the raised coal 
pile from the boiler room, narrow-gauge 


cars can be installed to run between the 
coal bins and the boilers, and the passage 
of each carload checked off either manu- 
ally or automatically. In small 
plants the firemen seem to be perpetually 


some 


pushing low-capacitv wheel-barrows _be- 
tween the coal pile and the boilers, where- 
as with the use of narrow-gauge tracks, per- 
haps graded slightly downward toward the 
boilers, a much larger quantity of coal 
could be handled per trip, leaving the 
firemen larger periods of rest for the su- 
pervision of the boilers. If the industrial 
trackage provided parallel to the furnace 
fronts is supplemented by a siding, the 
fireman can change directly from his car 
to the furnaces, utilize the empty cars for 
taking up ashes, shunt this ash car on the 
siding and proceed with the charging op- 
This latter 
arrangement also frequently does away 


erations from the next car. 
with the necessity of extra labor during 
times of peak load, as often a sufficient 
number of cars can be loaded and placed on 
the track in the boiler room to carry the 
station through the hours of heavy output, 
thus cutting down the labor item. A 
minor point is the cleanliness possible 
with this arrangement. 

With plants of 2,000 or 3,000 kilowatts 
capacity, the use of mechanical stokers 
ad- 
visable, but it is questionable if in plants 


charged by hand is sometimes 
of this size it pays to sustain the extra 


cost of steel work and direct overhead 
coal bunkers designed for large storage 
capacity with mechanical conveyers. An 
arrangement which does away with the 
frequently high cost of substantial build- 
ing construction for bunkers is to install 
a traveling coal bunker which may be 
moved back and forth along the front of 
the boilers and set to discharge its load at 
any desired point. The use of a simple 
system of narrow-gauge tracks, the provi- 
sion of plenty of light and windows which 
can be opened from the floor, with per- 
haps the use of an exhaust fan in the hot 
season, coupled with a few inexpensive 
arrangements for the personal comfort of 
the operating shifts, all mean better con- 
ditions in the boiler room, and they cost 
little in proportion to the beneficial re- 
sults which they tend to produce. It is 
specious to argue that improvements of 
this kind are not needed because they may 
not reduce the pay-roll of a single man. 
Labor must be paid for, and in so far as 
the physical tasks of the boiler room can 
be lightened lies the opportunity to utilize 
the intelligent fireman for more re- 
sponsible tasks having to do with lasting 
economy of fuel and better pay. 
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British Patents for 1906. 

When the British Patents Act of 1902 
went into effect, there was a great deal of 
inisgiving because it was contended that 
the method of search to which it gave ef- 
fect would be of little value, owing to the 
fact that the search applied only to Brit- 
ish patents, and also because, as is well 
known, most patent actions in the law 
courts do not depend simply upon antici- 
pation by previous patents, but upon the 
state of common knowledge at the time 
when the patent was filed. It was also felt 
that the fact of a specification being ac- 
cepted by the Patent Office after search 
would be taken as an indication that the 
patent was certainly valid, thus giving it 
a spurious value. These forebodings do 
The 


hew act only came into force in 1905; 


not appear to have been fulfilled. 
therefore the year under review, which is 
the second to which the act applies, is the 
first one which really indicates the true 
effects of the act. 
numbered 

1903 there were 15,83 
15,925. 


In 1905 complete spec- 
ifications 18,806, whereas in 
, and in 1904 there 
were A considerable part of this 
increase was no doubt due to the more 
expeditious filing of complete specifica- 
tions necessitated by the shortening of the 
time allowed for completion from nine to 
In 1906 it is noticeable that 
the number of complete specifications was 


18,228. 


six months. 


As there is no corresponding ex- 
planation for the past year, it can only 
he concluded that inventors generally have 
the the official 
One effect of the search has been 


appreciated benefits of 
search. 
that a great number of specifications have 
heen amended, such amendments being 
often the result of conference between the 
It will be 
recognized how very generally modifica- 


examiner and the applicant. 


tions are desirable when it is mentioned 
that no less than 8,785 specifications were 
of a total of 15,369 that 
With regard to the trend 
of invention during the past year, the 


amended, out 


were accepted. 


small increase in the number of applicants 
ver that of 1905 appears to be in a large 
measure due-to activity in the automobile 


industry. There have been a large num- 
her of inventions to prevent skidding, and 


there were many applications for patents 


on emergency brakes.—Abstracted from 
the Electrician (London), June 14. 


Rail Corrugation. 

In this article the contributor takes ex- 
ception to some of the statements which 
have been published from time to time 
concerning the causes of rail corrugation. 
Where the statement has been made that 
the corrugations are caused through the 
hed in or on which the rails are laid being 
too hard or not rigid enough, the corre- 
spondent states that he knows of rails that 
are laid on concrete of almost all thick- 
nesses, and also on longitudinal timbers 
lhuried in concrete and cross-sleepered with 
girder sleepers, some bolted together and 
some not; in fact, where the conditions 
of rigidity are ideal, and all of these 
rails were corrugated in certain places. He 
thinks this does away with the theory that 
the bed is responsible for the corrugation. 
The author concludes that routes used ex- 
clusively by bogies are corrugated. There 
is no corrugation on a straight-rail—that 
is, a rail which is straight and in line. 
There is no corrugation on the inner rail 
There is no corrugation on a 
curve of less than 150 feet radius. Cor- 
rugations will form on any rail that is 
not straight, whether uphill or down, pro- 
viding the rail forms the outer or longer 
rail of the curve or series of curves so 
made, and the cars travel quickly enough. 
If any engineer will pick out a bad rail 
on his system on a so-called straight road, 
and pull up the paving and slew the rails 
over a little so as to reverse the curve, he 
will see that the smooth rail will corru- 
gate, and the corrugated rail will wear 
Or, again, put the rails straight 
and to line, and in a very few weeks all 
traces of corrugations will be gone. He 
thinks this is proof enough that neither 
the bed, the rails, the rolls, the chatter- 
ing or hammering of the gear wheels, or 
the end drive is to blame for this trouble. 
Where two wheels are fast on one axle, 
each can revolve only the same number of 
times. Where one has to travel farther 
than the other, one must jump or stick 
to gain the difference in the distance cov- 
ered. This accounts for corrugations be- 
ing on the one rail, the outer. On slack 
curves, where the cars run quickly, the 
irouble is worse, and on roads not in line. 
hut called straight, all places affected will 
he found to be as stated above—that is. 
on the longer rail forming a curve, how- 


of a curve. 


smooth. 








ever slight, and on one rail only.—.{}- 
stracted from the Tramway and Railway 
World (London), June 6. 
‘e 

The [Irish International Exposition. 

The exhibition opened in Dublin, [0- 
land, on May 4, does the highest credit to 
Ireland, and should dispel forever {ise 
impression that the Irish lack energy ati 
initiative, for purely Irish firms throug }- 
out the provinces have responded admira}) 
to the occasion, both as guarantors and «is 
exhibitors. 


The exhibition power plan 
is divided into two parts, half being driven 
hy gas and half by steam. Steam is raise: 
in three Babcock & Wilcox boilers fitt 

with chain grates of the close-link pattern 
driven at three speeds by means of an en- 
tirely enclosed change gear which runs i! 
Each boiler is rated at 10,000 pound: 
per hour. 


oil. 
Feed water is supplied to t! 
The fo ! 


make, two 


boilers by two Weir pumps. 
steam engines are of Irish 
being by Combe-Barbour, and two |) 
Workman-Yeames, both Belfast firms. ©| 
the two gas engines, one is a National, 
and the other a Crossley. The funda 
mental idea underlying the power-station 
scheme was to have the units dissimilar, 
so that the whole should provide the great 
Both 
Combe-Barbour engines are direct-coup- 


est possible interest to visitors. 


led to Westinghouse generators, one rated 
at 400 kilowatts, 220 volts, and the other 
rated at 300 kilowatts, 500-550 volts. The 
Workman-Yeames engines are direct- 
coupled to General Electric dynamos, on: 
generating at 460 volts, and the other a' 
230 volts. 
built by the National Gas Engine Com 
direct-connected to a Siemen: 
dynamo generating at 220 volts. The 180- 
horse-power Crossley engine is belt-con 
nected to a General Electric 220-vol! 
The switchboard is a remark- 


The 400-horse-power engin 


pany is 


dynamo. 
ably handsome specimen of low-pressur 
work, and was built by the General Elec- 
trie Company. It is made up of Sicilia 
marble in nine panels, six for the dynamo- 
for the 


grounds and buildings are illuminated |) 


and three main feeders. Th: 
are lamps: the grounds with 120 Santor 
ten-ampere flame are lamps run four 
series on 220 volts; and the buildings, 
cept under the dome, with 200 five-ampcre 


Davy white arcs of the enclosed type, ruu 
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two in series on 220 volts. About 200 Gen- 
eral Electric open-type arcs are also util- 
ized, making about 520 arcs in all. Six 
thousand white and 6,000 ruby lamps out- 
line the principal features of the central 
building. The change from one color to 
the other is made by means of a change- 
over »witch specially designed by the West- 
ingiicuse Company for the purpose. It 
con: -ts of a pair of large liquid motor- 
sturcrs joined together, the blades being 
to the same spindle. It is rated to 
cha: ze over full load 120 times an hour 
wit out boiling the water. About 1,500 
ju: s burning five in series outline the art 
vy ory. There are a number of motors 
in- alled for a variety of purposes, such 
as ventilating fans for the restaurants, 
in. uced draft fans for the boiler house, 
weer lifts for the water chute, and 
<1 ller pieces of apparatus.-—A bstracted 
fron the Electrical Review (London), 


June 14. 
e 


The Electric Lighting of the Palace 
Theatre, London. 

‘he Palace Theatre, on Shaftsbury 

nue, located in the west end of Lon- 
don, England, was originally designed as 
a national opera house. It is one of the 
largest theatres in London, and is fur- 
nished and equipped with great mag- 
nifcenee. The mechanical equipment is 
particularly complete. The boiler house 
coutains three Marshall locomotive-type 
hwilers, each developing about fifty horse- 
er, and all are hand fired. There are 
Pearn feed pumps, each capable of 
vering about 600 gallons of water per 
liour. The engine room is equipped with 
ce Willans compound engines direct- 
ipled to Siemens dynamos. These 
amos develop sixty-five kilowatts each. 
‘here is also a Willans-Parker thirty-five- 
k owatt dynamo. The main switchboard 
uilt up of substantial slate panels, ‘and 
provided with automatic overload and 
erse-current cutouts in the machine cir- 
ts. In addition to the usual main and 
uit switches there are also two watt- 
ir meters, one for measuring energy 
plied to the back of the house, and 
other for the front. The average load 
the evening is about 1,200 amperes at 
1) volts. By the side of the main board 
\ separate teak board, which is used 
s.ely for the engine and boiler room 
supply. Mounted on this board are the 
change-over switches which enable the at- 
tendant to throw over the entire light- 
iny of the rooms to the Charing Cross 
Company’s mains in the event of a break- 
down. Nearly all repairs are carried out 
on the premises, and for this purpose 


a 
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a small workshop has been fitted up in 
a room next to the boiler house. The main 
house switchboard is situated in an under- 
ground brick chamber provided with an 
iron door. Altogether it controls some 
3,000 lamps, and is divided into two sec- 
tions, each of which is provided with a 
main change-over switch. There are 
some forty-four circuit switches and fuses 
on the board, two of which control fan 
circuits. These fans are driven by four- 
horse-power motors, and one is employed 
for drawing vitiated air out of the thea- 
tre, and the other for driving in warm air 
in the winter and cool air in the summer. 
There is a circuit separate from the main 
switchboard, and supplied only from the 
company’s mains, carrying 300 emergency 
lamps. Adjoining the switchboard cham- 
ber there is a brick compartment accom- 
modating a vacuum carpet cleaner driven 
by a six-horse-power motor. In the front 
of the house a new twenty-four-way 
branch switchboard has been installed. 
This carries ten-ampere tumbler switches 
mounted on a slate base. There is also 
a similar board of nine ways for con- 
trolling the decorative lights which out- 
line the windows in the front of the house. 
The projectoscope instrument is housed 
in an iron fireproof room, and is provided 
with duplicate arc lamps. ‘This appa- 
ratus takes 100 amperes. All necessary re- 
sistances are fixed in the same room, as 
are also change-over switches, so that if 
one source of supply fails, the other is 
immediately available. ‘The main stage 
board is situated in the prompter’s corner, 
about ten feet above the floor level. It is 
provided with change-over switches, each 
capable of carrying 200 amperes. In the 
aggregate, some 2,000 lamps are con- 
trolled from this point. There are forty- 
tive circuit switches on this board. A 
somewhat unusual feature of the theatre 
lighting is the fact that a large number 
of auditorium lights, as well as those on 
the stage, are provided with dimmers. 
Thus, all the lamps in the large sun- 
burner, as well as those on the various bal- 
conies, can be extinguished gradually or 
may be run at any desired degree of 
brightness. The footlights consist of 200 
thirty-two-candle-power lamps. The lamp 
bulbs are at present all of ciear glass, as 
it has been found that there is practically 
no demand on the variety stage for col- 
ored footlights. The footlights are sup- 
plied from three separate circuits, adjacent 
lamps being on different circuits, and 
there is a fuse for every fifteen lamps.— 
Abstracted from Electrical Engineering 
(London), June 13. 








Tar Oils for Diesel Engines. 

When the Diesel engines were first in- 
troduced, it was thought that the great 
feature of the new motors rested on the 
fact that an engine had been brought out 
which would consume any kind of liquid 
fuel. 
ment took place on rather different lines. 
The Diesel engine showed its own prefer- 


As is often the case, the develop- 


ences as regards fuel, just like the gasoiene 
motor, and other difficulties had first to 
receive attention and be overcome. In 
Germany tar oils are broadly distinguished 
The 


tar oils gained from the distillation of 


as lignite tar oils and coal tar oils. 


wood and peat are not at present of much 
importance. Again, speaking broadly, lig- 
nite tar oils are considered a suitable fuel 
for Diesel engines, while most of the coal 
tar oils are regarded as unsuitable. Al- 
though there is no inducement to use a 
high-grade paraffine oil as fuel, general 
experience seems to have suggested that 
a tar oil containing more than 2.5 per cent 
of paraffine would not answer in Diesel 
Paul Rieppel has found, how- 
ever, that a higher percentage of paraftine 
did not in itself disqualify the tar oil 
as Diesel motor fuel. He raised the par- 
affine proportion by steps to 15.2 per cent, 
and worked with such fuels for more than 
fifty hours without 
trouble. As, moreover, crude petroleum 
and gas oils of foreign origin containing 
considerably more than 2.5 per cent of 
paraffine answer perfectly in Diesel en- 
gines, the conclusion that the parattine 
percentage was not, as such, a criterion 
for the suitability of the Diesel motor 
fuel appeared to be justified. Mr. Riep- 
pel resolved to investigate the whole prob- 
lem, with the object of ascertaining which 
oils and, mixtures can be recommended, 
and the cause of their suitability. Benzine 
proved very unsatisfactory. ‘There were 
mis-fires and violent explosions. The ex- 
haust would shoot out as a column of fire 
and soot, and pistons and valves became 
badly tarred. Mixtures of benzine with 
tar oils, especially the creosote and anthra- 
cine oil, worked well.—Abstracted from 
Engineering (London), June 14. 
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Illinois Contractors’ Annual 
Meeting. 

The annual meeting of the Illinois 
State Electrical Contractors’ Association 
was held on Saturday June 15, at Dan- 
ville. Officers were elected as follows: 
President, F. D. Bolte, East St. Louis; 
vice-president, T. D. Allen, Danville; sec- 
retary, .A. F. Frankeberger, Danville; 
treasurer, J. Pierce, Chicago; directors, 
H. O. Peterson, Chicago; J. B. Scholes, 
Springfield; G. A. Lieber, Jacksonville. 
J. T. Marron was elected a delegate to 
the national convention in New York city, 
July 16-18. j 


motors. 


experiencing any 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 

















Automatic Storage Battery 
Charging Switch. 

The Richardson Engineering Company, 
Hartford, Ct, has placed on the market 
an automatic storage battery charging 
switch, an illustration of which is shown 
herewith. This switch makes connection 
automatically between the generator or 
source of current and the storage battery 
when the voltage is high enough to charge 
the battery, and disconnects the cireuit 
automatically when the voltage falls too 
low. Hach switch is furnished for a spe- 
cific voltage or for charging a_ certain 
number of cells of storage battery. A series 


coll is employed to assist the voltage se- 
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Ewcincerins Compant 
*apreonocO™. 





AUTOMATIC BATTERY CHARGING SWITCH. 


lecting coil after the contact has been 
made. The breaker is provided with car- 
bon contacts on each side to take the are 
when the circuit breaks. Adjustnients are 
provided on the bottom of the breaker, 
so that it may be set to release within cer- 
tain reasonable limits of voltage and cur- 
rent; and there is also an adjustment for 
limiting the pull of the breaker. 

All parts are jigged and interchange- 
able. The coils are interchangeable, and 
can be substituted for different voltages. 

The contacts which carry current are a 
special spring bronze, and in the larger 


circuit-breakers are made up in units. 


Heavy-Duty Field Rheostats. 

The accompanying illustrations show 
front and rear views of the latest type 
heavy-duty field rheostat placed on the 
market bythe Ward Leonard Electric Com- 
pany, Bronxville, N.Y. In this rheostat 





Front View, Heavy-Duty} FIELD RHEosTAT. 


there is one unit per step,each step consist- 
ing of a German silver strip unit. The unit 
is fastened by heavy connecting clamps to 
the contact segments. The company 
claims this resistance to be superior to the 
grid type. There is no multiplicity of 


wiring: in fact, the only wiring is from 





REAR View, Heavy-Duty FreL_D RHEOSTAT, 


the final terminal unit to the connecting 
post. Paralleling of resistances is elim- 
inated. The centre of the stud on the 
base does not carry current, and the con- 
tact is made between segments and heavy 


flexible shoes, insuring perfect contact. 





Electric Fountains for Deco- 
rative Work. 

The New York Electric Fountain Com- 
pany, 114-116 West Thirty-ninth street, 
New York city, is meeting with success 
in placing its electro-luminous and pert. 
able table fountain. An illustration of the 


type "A" fountain is shown ferewith. ‘lhe 
hase is thirteen inches in diameter, and 
the height to the top of the dome is 
twenty-six and one-half inches. The base 
of the fountain is in antique metal, and 
the catch basin and dome are made of 
leaded glass. This fountain is composed 
of a small motor and a centrifugal pump, 
the latter placed in the interior of a basin 
and connected directly to the motor shaft. 
The pump takes the water directly froin 





PoRTABLE LUMINOUS ELECTRIC FOUNTAIN. 


the basin and conveys it through the pipes 
and a multiplicity of small nozzles, thus 
The water fallinz 
upon the dome returns to the basin, ani 
thence again to the pump. There is no 


woducing cascades. 
5 


water connection necessary with this ap- 
paratus, as when the basin is once filled, 
it is not necessary to refill until the water 
diminishes by the process of evaporation. 
To produce the play of the fountain and 
its effects it is only necessary to attach 
the wire to any circuit and turn on the 
switch. The dome is illuminated by an 
incandescent lamp, and revolves by means 
of a jet of water driven against flanges on 
the under side of the rim of the dome. 
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Autogenous Welding. 

Oxygen and acetylene in a_ blowpipe 
flame produce the highest temperature 
(6,300 degrees) of any flame as a product 
of combustion. It is 1,200 degrees higher 
than the oxyhydrogen flame and nearly 
equals the electric are. 

This process is valuable for replacing 
riveting and brazing in many instances. 


f 











WELDING Cast Iron. 


Two sheets of metal may be welded by 
placing their edges in contact and follow- 
ing along the seam with a blowpipe. This 
autogenous welding process is especially 
valuable in the foundry, as the blowholes 
and similar defects in eastings and forg- 
ings are made good. Cast iron, wrought 
iron. steel castings and forgings, copper, 
bronze aluminum in many 
forms of construction effectively 
welded, either in the manufacture of new 
paris or in repairing accidental breaks. 

To insure strength, the joint is 
slig:tly overloaded by melting a wire or 
same material as metal to be 
welied, at the same time the edges are 
fused. The unfinished joint is stronger 
than the body of the metal and the fin- 
ishe joint is practically the same. 

Any shaped hole can be cut in steel 
plai's up to six inches in thickness, as 
wit) the blowpipe the operator can ac- 
comlish cutting feats impossible with a 
saw. In cutting, the flame is proportion- 
ately elongated by pressure to penetrate 
to the bottom of the cut. The intense 
heat is so localized that the kerf is prac- 
tically the same as if a saw were used. 

A plant: for autogenous welding with 
this process has recently been installed 


brass, and 


are 


rod of 


ELECTRICAL REVIEW 


at the Worcester Pressed Steel Company, 
Worcester, Mass., which is the second in 
this country. 

The oxygen and acetylene are each gen- 
erated in a separate apparatus and con- 
veyed through separate pipes to the blow- 
pipe. The distinctive feature which has 
done the most to make this welding proc- 
ess of wide commercial value is the in- 
a means for producing 
oxygen. this chemical 
product with water, chemically pure oxy- 


troduction of 
By combining 


gen is as easily obtained as in uniting 
calcium carbide and water, acetylene is 
liberated; the chemical reaction in each 
case being analogous. 

The oxygen generating apparatus con- 
sists of two lead-lined generating cham- 
bers arranged with a serubber and_ set- 











WELDED THREE-EIGHTHS-INCH STEEL TANK. 


thing chamber between. In making oxy- 


gen, one generator is filled with the re- 


quired amount of lukewarm water, to 


which chemical charge is added. 


While this solution is 


one 
being stirred with 
an agitator, operated by a pro- 
a solution of iron 
added, which acts 


crank, 


vided for the purpose, 


sulphate and water is 


as a catalyzer. 

The oxygen liberated passes from the 
generator through the scrubber and a 
water-sealed trap the gasometer ; 
from the gasometer the oxygen is com- 
pressed to ten atmospheres (147 pounds) 


into 


with an air-compressor into a pressure 
tank. It is then conducted 
three-eighths-inch copper pip- 
ing from which branches of one-fourth- 
inch copper piping lead to the blowpipe 
connections. Reducing valves are ar- 
ranged so the operator can vary the 
pressure of the gas at the blowpipe at 
will. Each blowpipe is supplied with 
twenty-two different-sized nozzles so the 
size and power of the flame are varied 


storage 


through 


29 


according to the thickness of the metal 
to be welded. 

The acetylene the 
water-feed type, composed of a cylin- 
drical-shaped tank, which serves as a 
gasometer and regulator, connected by 


generator is of 


three water supply pipes to three carbide 
receptacles or trays, half cylindrical in 
shape, each containing six compartments. 
Each tray holds about twelve pounds of 
The acetylene is used 
uniform 


lump carbide. 
practically a pressure 
varying from 2.2 to three pounds. The 
obtained and maintained by 


under 


pressure is 
two water-levels in the gasometer, em- 
ploying as a means the principle of the 
well-known water column, which auto- 
matically governs the supply and pressure 
of the gas. Any pressure in excess of 
three pounds escapes through a vent or 
blow-off outside the generator building. 
From the regulator and gasometer, the 
acetylene is conveyed through a one-inch 
with one three-eighths-inch 


Inain pipe 














WELDED PArts. 


branch leading to each blowpipe connec- 
tion. 

A feature of this acetylene apparatus 
the 
hlowpipe connections and the acetylene 


“safety valve” located between 


is a 


gasometer. ‘This consists of a one-inch 
pipe leading into and two one-inch pipes 
leading out from the rectangular metal 
chamber. The inlet pipe connects with 
the gasometer. One outlet conveys the 
acetylene to the blowpipes, the other 
vents to the outside air. The inlet and 
outlets are separated by a water-sealed 
trap which prevents any possibility of 
ignition reaching the generator and gasom- 
eter by burning back through the hlow- 
pipe supply pipes. 

The blowpipe is of brass construction 
specially designed on the injector prin- 








50 


ciple and carefully proportioned for its 
intended It is about twenty- 
four inches long and weighs two pounds. 
It is provided with two inlets which re- 
main entirely separate practically the 
entire length of the blowpipe and enter 
a mixing chamber with a common out- 
let at the point of combustion. 

In lighting the blowpipe, the acetylene 
is first turned on full; then the oxygen 
is added until the flame has only a single 
cone. At the apex of this cone the tem- 
perature is 6,300 degrees Fahrenheit. In 


purpose. 


welding, this point is held from one- 
i to one-fourth distant from 
the metal to be welded. Too much acety- 
and a white 
color; an excess of oxygen is indicated 


inch 


lene produces two cones 
by the flame assuming a violet tint. 

The total heat generated per cubic feet 
of acetylene is about 1,500 British thermal 
units, which, aside from the initial 
decomposition, is furnished mainly by the 
combustion in oxygen of the carbon into 
carbon dioxide and in lesser degree by 
the combustion of hydrogen into water 
vapor. Pure acetylene at a pressure of 
less than thirty pounds, even when passed 
through pipes at white heat, is safe, but 
when mixed with oxygen (or air) is dan- 
gerous. An explosive gas mixture en- 
closed in a pipe does not inflame at once 
throughout the entire pipe but from one 
end of the pipe; ignition travels at a cer- 
tain speed which increases as the square 
of the pipe section; therefore, to render 
safe the use of oxygen and acetylene in 
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borax or boracic acid, moistened with 
water, is used to prevent the volatilized 
zinc from being deposited on the joint 
and destroying the weld. This process 
welds by fusion, forming a metallic union 
of the parts, which is imperceptible after 
finishing. 

An operator of average ability can weld 
steel or copper sheets at the rate and cost 


for gas approximately as follows: 
.035" (about .3,") 288" per hour, $0.0031 per inch 
062" (about ;/,") 200" per hour, —.0U65 per inch. 
125" (about 44") 120" per hour, .016 per inch. 
B77" (about 3g") 60" per hour, .007 per inch. 
The Worcester Pressed Steel Company 


has accomplished some difficult auto- 
genous welding with aluminum, prac- 
tically overcoming the trouble from the 
oxide which forms on the surface of 
aluminum when exposed to the atmos- 
phere. Although aluminum melts at a 
comparatively low temperature (1,200 
degeres Fahrenheit) it rapidly conducts 
and absorbs heat and requires a high local 
heat to obtain the best results. 


La 


o 
The Fox Terminal Hood. 
The Fox Manufacturing Company, Mil- 
waukee, Wis., has placed on the market 
the Fox terminal hood, illustrations of 
which are shown herewith. These ter- 
minal hoods are especially designed for fire 
and weather-proof service, for railway 
work, transformer insulation, fire-alarm, 
telephone exchange, isolated plant and 
street lighting systems, and for all outside 
wiring and entrance work. The splice, if 
necessary, can be made under the hood, 














Tue Fox TERMINAL Hoop. 


the blowpipe flame, the gas mixture is 
given a speed by pressure greater than 
the rate of propagation of the flame. No 
molds are required to weld 
metals such as iron, steel and copper, but 
for alloys, viz.: Brass, bronze, etc., a little 


flux or 


which is easily put on and does not re- 
quire a threaded pipe. The hood is made 
to fit every size of pipe and every size 
of wire. Conduit can be brought through 
the base and continued from one hood to 
another as easily as the wires themselves. 
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The “Sky Rocket” Lightning 
Arrester. 

The Chance Manufacturing Company. 

Centralia, Mo., has placed on the market 


a new form of lightning arrester for tele. 
phone, telegraph and other electric cir- 


cuits, designated as the “Sky Rocke.” ar. 
rester, owing to its appearance. This ar- 
rester contains a choke-coil made 1» of 
the same size and quality of wire a— the 
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THE ‘Sky¥RocketT” LiGHiNinG ARRESIER, 


line conductor, formed on a porcelain tbe 
and placed within a grounded steel tube, 
separated therefrom by a heavy porcelain 
bushing at both ends. This bushing al- 
lows a thin air space between the coiled 
line conductor and the grounded. tube 
The arrester is placed outside of ‘he 
building in series with the line. The liyit- 
ning must take twenty-two convolutions 
within the grounded tube before it can 
enter the apparatus which is being }yo- 
tected. 
Good Year for Car Building. 
The annual report of the Ameri an 
Car and Foundry Company for the \ ar 
ended April 30, shows an increase in gi )ss 
and,net earnings over last year. At lie 
stockholders’ meeting held in Jersey ( ‘ty 


-on June 27, A. B. Hepburn, president of 


the Chase National Bank, was electe. a 
director to succeed Walter J. McBriie. 

The figures shown by the income iic- 
count are as follows: Gross earn!’ 8, 
$11,115,087, compared with $5,645,553 
last year; net earnings, $9,347,084, ©om- 
pared with $4,158,450; balance ava ble 
for dividends, $8,139,536, compared with 
$3,807,660; balance, $6,039,536, com- 
pared with $1,357,660; surplus for the 


vear, $5,439,536, and total surplus “19, 
552,630. 

Clarence Price, formerly genera! sales 
agent, was elected a vice-presiden!, and 
William M. Hager, formerly essistani sec- 


retary, was made. sccretary. 
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DOMESTIC AND EXPORT. 

NEWARK-JERSEY CITY MONORAIL SCHEME—Plans are said 
to be under way to build a monorail electric railway in New Jersey 
between Newark and Jersey City. The system is the invention of 
H. iH. Tunis, a civil engineer of Baltimore, Md. It is understood 
that John H. Starin, of New York, Charles Stewart Smith and 
Woodbury Langdon are financially interested in the project. 

MORE CAPITAL FOR THE TRI-CITY RAILWAY COMPANY— 
An amendment to the articles of incorporation of the Tri-City Rail- 
way Company has been filed announcing the increasing of the 
capital stock of the company from $1,500,000 to $2,500,000. The 
amendment is signed by J. F. Potter, president, and H. E. Weeks, 
secretary. This increase in stock will enable the company to carry 
out its vast plans for improvement of the car lines. 

INDIANA TRACTION LINES UNITE—The Evansville (Ind.) 
Railway Company has been incorporated with a capital stock of 
$1,000,000. The incorporation consolidates the Evansville, Rock- 
port & Eastern with the Evansville & Mount Vernon, both com- 
pleted traction lines. It is proposed to build through to Louisville. 
The officers are: president, W. L. Sonntag; vice-president, C. H. 
Battin; treasurer, M. S. Sonntag; secretary, F. W. Reitz: chairman 
board of directors, William H. McCurdy. 

RAILROAD RIGHT OF WAY—The Supreme Court decided on 
une 21 that an interurban railway company operating a leased 
road has power to condemn a right of way for a transmission line 
rom its power-house to the leased line. The question was raised 
by the condemnation of a way from the power-house of the In- 
dianapolis & Cincinnati Traction Company across to the road from 
Greensburg to Indianapolis, which the company operates under a 
lease. Leonidas H. Mull objected to having the wires cross his 
farm in Rush county, but the Circuit Court decided against him and 
its decision was affirmed. 

ONEIDA RAILWAY COMPANY INCREASES CAPITAL—The 
Oneida Railway Company held a meeting on June 22 at which 
it was voted to increase the capital stock from $15,000 to $2,000,000. 
The additional stock will be issued almost entirely to pay the cost 
of electrifying the West Shore Railroad, which was done under this 
company’s management. The Rome City Railway Company at a 
meeting Saturday also voted to increase its capital from $150,000 
to $500,000. A small part of this increase will be used to pay for 
improvements recently made, and the balance will be held in the 
treasury to pay for extensions that are contemplated. 


NEW MEXICAN ELECTRIC LINE—Dr. J. W. Lim, of Torreon, 
one of the stockholders of the Banco de China y Mexico, and other 
wealthy Chinamen of Torreon and northern Mexico, have secured 
from the state government the right to build and operate an elec- 
tric line between Torreon and Matamoros, Coah., a city about ten 
kilometres from Torreon and situated in the heart of the cotton- 
producing country of Mexico, known as the Laguna district. 

_ Matamoros has a population of about five thousand people. The 
machinery has been ordered from the United States and werk will 
begin at a very early date. The engineering is being done by a 
local engineering firm, Lineberg & Rone. 

BUFFALO, GENESEE & ROCHESTER RAILWAY COMPANY 
MAY BUILD LINE—The state board of railroad commissioners has 
unanimously granted a certificate of necessity to the Buffalo, 
Genesee & Rochester Railway Company, which proposes to build a 
double-track street surface railroad from Depew to Rochester, a 
distance of sixty miles. The road will also take up the Buffalo & 
Depew Railroad, which is now in operation. The road will run 
through the towns and villages of Lancaster, Crittenden, Corfu, 
Batavia, Le Roy and Chili. The capital stock is $7,500,000. The 
board has also consented to the issuance of a mortgage for $5,000,- 
000 by this company, the proceeds to be used for the purpose of 
its financing. 


se 


PENNSYLVANIA TUNNEL CONSOLIDATION—The Pennsyl- 
vania Railroad Company has consolidated its two tunnel companies, 
known as the Pennsylvania, New Jersey & New York Railroad 
Company of the State of New Jersey and the Pennsylvania, New 
York & Long Island Railroad Company of the State of New York, 
and the name of the consolidated company is Pennsylvania Tunnel 
and Terminal Railroad Company. By this consolidation a duplica- 
tion of corporate and accounting work will be abolished and the 
completion of the Pennsylvania Railroad’s New York tunnel exten- 
sion will be continued by the consolidated company. The directors 
named in the articles of incorporation are: James McCrea, of Ard- 


more, Pa.; John P. Green, Rosemont, Pa.; Charles E. Pugh, 
Overbrook, Pa.; Samuel Rea, Henry Tatnall, Bryn Mawr, 
Pa.; William Burns, Philadelphia; Thomas Dewitt Cuyler, 


New York; Clement A. Griscom, head of the International 
Navigation Company, Haverford, Pa.; John D. Crimmins, New York, 
and F. L. Sheppard, Long Branch, N. J. 

IOWA INTERURBANS TO COMBINE—-It is stated that the in- 
terurban railway companies of Iowa have practically perfected an 
agreement to issue interchangeable mileage books good on all 
electric lines in the state. The details of the agreement have not 
been announced, but it is understood that an organization will be 
conducted the same as the Western Passenger Association, which 
acted as a clearing house for the interchangeable credential books 
that have been issued for years by western roads. The object of 
the movement is said to be to advertise electric lines in various 
parts of the state and also to promote business. Traveling men who 
cover the entire state would thus be enabled to buy a mileage book 
and get a rate of one and one-half cents per mile over electric lines 
at many points instead of paying two cents on the steam roads. 
There are several electric railways in operation now. Among them 
are the Polk electric lines out of Des Moines, the Fort Dodge, Boone 
& Des Moines line, the Cedar Rapids & Iowa City, the Clinton & 
Davenport line and the Waterloo, Cedar Falls & Waverly line. 

MAY ELECTRIFY NICKEL PLATE ROAD—The Nickel Plate 
Railroad may be called upon to solve the problem of through 
trolley traffic between Cleveland and Buffalo, forestalling the efforts 
of the original trolley builders to complete electric service between 
those cities. With only a few short links remaining to be built to 
complete the trolley chain around the south shore of Lake Erie, 
the chances are now considered better than ever in favor of the 
steam lines that the electrification of the latter will head off the 
efforts of the pioneer electric railway builders. At present the 
passenger traffic of the Nickel Plate on its entire mileage from 
Buffalo to Chicago is said to be only about $3,000 per mile per an- 
num. The Lake Shore Electric is earning between Toledo and 
Cleveland over $5,000 per mile per annum. The Cleveland, Paines- 
ville & Eastern electric line earns over $10,000 per mile per an- 
num. These figures show the amount of passenger traffic that could 
be diverted to the Nickel Plate if converted to electric equipment. 
It would not only make a strong bid against the trolleys for 
suburban traffic but would draw largely from the unprofitable short 
haul business of the Lake Shore. 

DATES AHEAD. 

Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 

National Electrical Contractors’ Association. 
New York city, July 17-19. 


Annual meeting, 


Illuminating Engineering Society. Annual meeting, Boston, 
Mass., July 30-31. } 
International Association of Municipal Electricians. Norfolk, 


Va., August 20-22. 

Ohio Electric Light Association. 
August 20-22. 

Canadian Electrical Association. 
Quebec, September 11-13. 

Railway Signal Association. 
October 8-10. 


Annual meeting, Toledo, Ohio, 
Annual convention, Montreal, 


Annual meeting, Milwaukee, Wis., 
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ELECTRIC LIGHTING. 
LITTLE VALLEY, N. Y.—At a special election it was voted to 
enlarge the electric plant, at a cost of $8,000. 
WARRENSBURG, MO.—The Magnolia Light, Heat and Power 
Company, which owned the Warrensburg lighting plant, has soid the 
plant to a Philadelphia syndicate for $50,000. 


CHICOPEE, MASS.—The appropriation of $19,000 requested by 
Manager George E. Stebbins for alterations in the arc-lighting 
system of Chicopee has been granted by the board of aldermen. 


KITTANNING, PA.—The Kittanning & Leechburg Railways 
Company has closed a deal for the purchase of the plant and 
franchises of the Kittanning Electric Light Company, the consider- 
ation being something over $25,000. 


LIMA, OHIO—Plans have been drawn for a $30,000 auxiliary to 
the present electric light plant, which is operated in connection 
with the waterworks system. The city expects to do a commercial 
business in addition to the city lighting. 


ST. LOUIS, MO—A mutual electric lighting company is pro- 
jected for residents of the thickly populated suburban towns of St. 
Louis county. Its formation is being urged by B. H. Matthews, and 
a number of residents of Wellston and Clayton. 


WARRENSBURG, MO.—A Philadelphia syndicate has closed a 
deal for the electric light plant at this place. The plant is one 
of the finest in Missouri and will be greatly improved. The same 
syndicate owns the Trenton, Mo., light and power plant. 


SCOTTSBORO, ALA.—There is a movement on foot for the 
establishment of an electric light plant in this place. Several 
well-known citizens of the town are behind the enterprise, and the 
probabilities are that such a plant will be established. 


COLUMBUS, GA.—The city council has passed an ordinance 
calling for an election on Octeber 10 on the issuance of $100,000 
of four per cent bonds to run for twenty-five years, the proceeds to 
be used in the construction of a municipal lighting system. 


NEW CASTLE, PA.—A roundhouse and electric lighting plant 
are to be installed here this year by the Pennsylvania Railroad 
Company at a combined cost of nearly $275,000. The electric plant 
will furnish light to the railroad yards, which are several miles in 
length. 

NIAGARA FALLS, N. Y.—At a meeting of the reservation com- 
mission W. C. Thayer, of East Aurora, was awarded the contract 
for the completion of the electric light system on the state lands 
in this city. The legislature recently appropriated $14,000 for this 
purpose. 

LAWRENCEBURG, TENN.—Lawrenceburg is to have 
lights and waterworks. E. C. Kirkpatrick, civil engineer, has been 
employed by the city to make the necessary surveys, and oversee 
the work of erecting and putting in operation a plant of this kind. 
Work will be pushed to completion. 


electric 


MORRISTOWN, N. J.—At a special meeting of the board of 
aldermen the contract for electrical street lighting awarded Peter 
V. Stryker was transferred to a company organized by Mr. Stryker 
in conformity with a previously understood agreement. It is known 
as the Morris & Somerset Electric Company. 


ATLANTA, GA.—Stone & Webster are completing surveys for a 
large water power development, which they are financing, on the 
Chattahoochee river just below West Point, Ga. About 28,000 
horse-power will be furnished, all of which will be taken by cotton 
mills and electric railways in the vicinity. 


ALBANY, N. Y.—The Corinth Electric Light and Power Com- 
pany, to operate in the towns of Saratoga county, has been incor- 
porated at the office of the secretary of state. The capital is 
25,000 and the directors are: Warren Curtis, of New York; War- 


ren Curtis, Jr., of Corinth, and F. B. Coolidge, of Glens Falls. 


ALBANY, N. Y.—The state commission of gas and electricity 
has approved the application of the Beaver River Light and Power 
Company to transact business in Lowville, Lewis county, and to 
issue $40,000 stock and $120,000 bonds and to acquire the stock 
of the Wetmore Electric Company, now operating in that village. 


HOUGHTON, MICH.—The city council has entered into a five- 
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year contract with the Houghton County Electric Company for 
lighting the city. The rate is to be $80 per lamp. It is provided 
in the contract that if a better rate is given any other town in the 
county during the five years Hancock shall receive a similar rate. 


RICHMOND, IND.—The common council of this city has issued 
an appeal to citizens to support the municipal lighting plant, in the 
face of competition. The plant was established five years ago at 
a cost of $250,000 and the city is now asked to invest about $66,000 
for repairs and betterments in order that it may compete suc 
cessfully with the private plant. 


CANANDAIGUA, N. Y.—The Ontario Light and Traction Compan; 
has executed contracts for the rebuilding of the old electric lighi 
plant at Littleville, from which Canandaigua, Shortsville and Man- 
chester are supplied with electricity. The plans call for a new 
concrete building, and the machinery will be the most up-to-date 
obtainable. The old building will be abandoned. 


OTTAWA, ONTARIO—The statement of accounts of the muni 
cipal electric plant for the half year ending May 31 shows a gross 
profit of $14,675. Deducting interest and sinking fund on $250,000 
bonds, leaves a net profit for the half year of $7,050. The capita’ 
account shows a net expenditure for the half year of $13,174. The 
net profit has been carried to profit and loss account. 


SILVERTON, COL.—The city council of Silverton has contracted 
for electric current from the Animas Power Company which has 
lines passing through the city from its plant on the Animas river 
to the mines and mills in the Upper Animas valley. The price to 
be paid the power company is one and one-half cents per kilowatt- 
hour with a guaranteed consumption of 40,000 kilowatt-hours per 
month. The contract is for five years. 


ALBANY, N. Y.—The Long Sault Development Company, which 
received a charter from the legislature at its present session in a 
bill introduced by Senator O’Neil and signed by the governor for 
a certain annual compensation to the state, has filed acceptance of 
the charter with the secretary of state. The company has been 
authorized to develop electrical power on the St. Lawrence river 
at Long Sault island. It has a capital of $1,000,000. 


SEARCHLIGHT, NEV.—A number of mining men of this place 
are promoting a scheme for the installation of a large electric power 
plant on the Colorado river that will furnish power and light to 
all the mines and towns in the southern portion of Nevada and 
particularly to the mines of Searchlight. The promoters state that 
a large power plant could be built on the Colorado river and that 
power could be supplied to hundreds of mines and also in operating 
electric railroad lines in this section. 


PITTSBURG, PA.—It is said that wealthy men of Braddock, 
East Pittsburg and Wilmerding are interested in the formation of 
three new electric lighting companies. These will work in con- 
nection with the United Electric Light Company, of Wilmerding. 
Application for charters will be made shortly by W. J. Hally, of 
Wilmerding; Philip Geiss, of East Pittsburg, and Henry Harris, 
of Braddock, for the Braddock Electric Light Company, East 
Pittsburg Electric Light Company, and the North Braddock Electric 
Light Company. 


PROVIDENCE, R. I.—At the reorganization and adjourned an- 
nual meeting of the stockholders of the Woonsocket Electric Ma- 
chine and Power Company, 4,827 shares were represented out 
of the 5,000 shares. The stockholders elected the following 
directors: George Batchelor, John J. Hefferman, George R. Smith, 
Frank E. Holden, all of Woonsocket; Frank A. Sayles, of Pawtucket; 
Frank B. Bemis, of Boston; Steadman Buttrick, of Boston; Fred A. 
Arnold, of Boston; S. Howard Martin, of Boston. Messrs. Bemis, 
Buttrick, Arnold and Martin are engaged in the banking business 
connected with Estabrook & Company. 


ATLANTA, GA.—The electric lighting contract with the Georgia 
Railway and Electric Company has been signed. This contract be- 
comes effective April 24, 1908, in regard to private consumers as 
well as the city. The bid for lighting the city for a period of five 
years was $60 per arc light the first year, $59 the second year, $58 
the third year, $57 the fourth year, and $56 the fifth year—an 
average of $58 per light for the term of five years. Power rates 
to the private consumer are reduced from seven cents per kilowait- 
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hour to six cents. This affects a relatively small proportion of the 
city, and is said to be satisfactory to these consumers. 


DES MOINES, IOWA—A material reduction in the existing 
rates for electric lights has been announced by the Des Moines 
Hdison Light Company, effective July 1. Meter rates for lights in 
residences are reduced between thirty and forty per cent. Meter 
‘ates for lighting service, which are now fourteen and seven cents, 
will be decreased to twelve and six cents. This is a reduction of 
»ver fourteen per cent. This latter reduction affects the business 
houses of the city. The reason offered by the company for this 
voluntary lowering of rates is that the increased use of elec- 
ricity for lighting has enabled it to furnish cheaper power. 


BALTIMORE, MD.—It is stated that within the near future a 
new electric light and power company will be formed for the 
purpose of supplying with power and light the region in the vicinity 
of Monterey, Blue Ridge Summit, Buena Vista, Highfield, Pen- 
Mar and other resorts of the Blue Ridge. Those interested in the 
project are associated with the Blue Ridge Land and Hotel Com- 
pany, one of the directors of which, A. M. Hurlock, says that arrange- 
ments have been made with the Waynesboro Electric Light and 
Power Company, whereby that company will furnish the necessary 
power to be distributed by the new company. One of the con- 
templated improvements is an electric railway from the Blue 
Mountain House to Pen-Mar Park, High Rock and Mount Quirauk. 


NEW INCORPORATIONS. 


GRAND JUNCTION, COL.—The Western Electric and Hydraulic 
Company. $100,000. 

NASHVILLE, TENN.—Van Buren County Telephone Company, 
Van Buren county. $5,000. Incorporators: Thomas A. Head, E. T. 
Passons, W. A. Graham, O. P. Passons and L. T. Hutchison. 


MONTGOMERY, ALA.—Cumberland Telephone and Telegraph 
Company of Alabama, of New Decatur, Morgan county. $5,000. In- 
corporators: George R. Knox, Jr., Charles Carter and John C. 
Eyster. 


TRENTON, N. J.—Morris & Somerset Electric Company, regis- 
tered office, Morristown. To construct and operate electric works. 
$500,000. Incorporators: Francis Lundon Humphreys, John M. 
Forbes, Samuel H. Gillespie and Peter V. Stryker. 


GLADSTONE, MICH.—Escanaba Electric Pulp and Power Com- 
pany. To develop water power on the Escanaba river, midway between 
Escanaba and Gladstone. Incorporators: O. L. Huie, Marinette, 
Wis.; P. L. Utley, of Watertown, Wis.; and John Strange, of 
Menasha, Wis. 


SALT LAKE CITY, UTAH—The Utah & Wyoming Independent 
Telephone Company, of Randolph, Rich county. To engage in the 
telephone business in Rich county. $10,000. Officers: State Senator 
Wesley K. Walton, president; Charles W. Walton, secretary; George 
Spencer, managing director. : 


DOVER, DEL.—The Merchants’ Power Company. To manufac- 
ture and deal in general electrical products, to engage in the 
business of generating and distributing light, heat and power. 
$2,000,000. Incorporators: Jesse J. Riggs, of Chicago, and James 


L. Wolcott and James Virden, of Dover. 


BOUNTIFUL, UTAH—Bountiful Light and Power Company. To 
establish an electric light and power system throughout the 
southern part of Davis county, purchasing power from the Utah 
Light and Railway Company. Directors: James A. Eldredge, Starns 
Hatch, William Doxie, Charles R. Mabey, Lamoni Call, Dan Duir 
and Andrew Grant. 


SPRINGFIELD, ILL.—The Springfield, Beardstown & Quincy 
Railway. To build an interurban line from Springfield to Quincy, 
through Petersburg, Chandlerville and Beardstown. $25,000. In- 
corporators: Henry H. Colby, Robert B. Bone, Charles W. Houghton 
and John S. Hurle, of Petersburg; John J. Tolan, Farmingdale; 
Charles W. Brown, Jacksonville, and George L. Harnsberger, of 
Springfield. 

BURLINGTON, IOWA—Burlington-Bonaparte Interurban Rail- 


way Company. To build an electric line between Burlington and 
Bonaparte, and to purchase, lease and otherwise acquire and main- 
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tain street railways and electric power plants. $10,000. Officers: 
president and director, J. A. Johnson; first vice-president and di- 
rector, John Blaul; second vice-president and director, T. J. Lampe; 
treasurer and director, H. H. Meek; secretary, E. E. Egan; directors, 
Dan Cresap, A. G. Roberts, C. C. Paule, Luke Palmer and W. E. 
Blake. 


TELEPHONE AND TELEGRAPH. 


TOPTON, PA.—The Consolidated Telephone Company has com- 
pleted a second circuit between Topton and Kutztown. 


ALBANY, N. Y.—A certificate of merger of the Greenfield Tele- 
phone Company, of Ulster county, and the Hudson River Tele- 
phone Company has been filed with the secretary of state. 


NASHVILLE, TENN.—The Cumberland Telephone and Telegraph 
Company reports gross earnings for May of $477,753, an increase 
of $39,237; net of $151,534, an increase of $6,004, and surplus, 
after charges, of $134,743, an increase of $5,289. For five months 
the gross earnings were $2,404,453, an increase of $220,011, and net 
$899,993, an increase of $76,146. The surplus, after charges, was 
$725,905. 

SUMNER, IOWA—The entire property of the Sumner Telephone 
Company is now in the hands of E. A. Hurmence, who has been 
more or less interested in the business ever since its first organiza- 
tion. The property embraces all the independent lines in the six 
or eight counties in the northeastern part of the state and is 
valued at about $160,000. New territory will be entered at once and 
no expense will be spared in improving the system. 


WINAMAC, IND.—The Winona Telephone Company, owned by 
A. B. Diggs and Samuel R. Tomlinson, of Winamac, and W. S. 
Daniels, of Knox, has closed a deal for the Plymouth telephone ex- 
change and all connecting farmers’ and toll lines. The consideration 
is $30,000. The Plymouth exchange has 500 subscribers, and toll 
lines connecting with South Bend, Argos, Bourbon, Bremen and 
Etna Green. The Winona Telephone Company now owns the ex- 
changes in the three county seat towns—Winamac, Knox and 
Plymouth—and also owns exchanges at Kewanna, Hamlet, Grass 
Creek and Monterey. 


IRVINE, KY.—The Irvine Telephone Company has been organ- 
ized and articles of incorporation filed. The company is composed 
of a number of citizens of the town and county, all the stock being 
taken up by local capital. Work of putting in an exchange at this 
place and extending lines throughout the county will begin im- 
mediately. The capital stock is $2,000. The incorporators and 
officers are: Thomas Williams, president; James A. Wallace, vice- 
president; Hugh Riddell, secretary; O. W. Witt, treasurer; J. C. 
Poits, A. M. Burbin, Robert R. Friend, F. R. Davidson, E. F. 
Davidson, C. W. Sale, C. Marcum, J. P. Miller, C. T. Grinstead, W. 
P. Williams. ‘ 


ROCHESTER, N. Y.—Justice Nathaniel Foote, of the Supreme 
Court, has handed down a decision denying the motion of the Utica 
Home Telephone Company to vacate an injunction secured by the 
Independent Telephone Securities Company to prevent an increase 
of the capital stock of the Utica Home Telephone Company and 
to restrain the latter from issuing or selling any such increased 
stock. Justice Foote holds that the increase of the stock would 
violate an agreement of the company and enable a majority of the 
stockholders to increase the capital stock and secure control of the 
company and dictate its policy. The consent of every stockholder 
of the original company, it is held, must be secured before the 
increase of stock can be legally accomplished. 


TOLEDO, OHIO—At the annuak meeting of the Cuyahoga and 
United States Telephone Companies, held in Cleveland, C. Y. MeVey 
and Norman C. McCloud, of Cleveland, and Clarence Brown, of 
Toledo, were elected to succeed Willard Robison and Jay K. Secor 
of this city, and F. S. Dickson, of Cleveland, on the board of 
directors. W. L. Cary, Jr., M. C. Harvey, of Cleveland, and H. H. 
Ashbrook, of Toledo, were elected to the board of the United 
States Telephone Company, succeeding H. R. Newcomb, Calvary 
Morris and C. A. Otis. James S. Brailey, Jr., continues as president 
of both companies. W. L. Cary, Jr., was elected secretary of the 
United States company, succeeding James B. Hoge, who was made 
a vice-president. Mr. Cary will act as secretary for all of the 
Brailey properties in northern and central Ohio. 








ELECTRIC RAILWAYS. 
VIRGINIA, MINN.—The city council has awarded a street rail- 
way franchise to the Mesaba Traction Company. 


EAST SYRACUSE, N. Y.—The village board of trustees has 
granted a franchise to the Syracuse & Chittenango Railroad Com- 
pany. 

FAIRMONT, W. VA.—A trolley line is to be built between 
Fairmont and Mannington, W. Va., the preliminary arrangements 
having been made. 

ROME, N. Y.—The Rome City Street Railway Company held a 
meeting on June 22 at which it was voted to increase the capital 
stock from $150,000 to $500,000. 

BRADFORD, N. Y.—The contract for the construction of the new 
trolley line between Bradford and Carrolton has been let to James 
A. Hart & Company, of New York. 

PHELPS, N. Y.—A corps of surveyors has begun work on a 
survey for a branch from the main line of the Geneva, Phelps & 
Newark electric line to Clifton Springs. 


PEORIA, ILL.—Arrangements are being made by the Illinois 
Traction Company for large car barns which will be built in the 
near future to accommodate the company’s property at this ‘point. 


NORWALK, OHIO—The city council has passed an ordinance 
granting a twenty-five-year franchise to the trustees of the proposed 
Cleveland & Indianapolis Railway Company to operate cars within 
this city. 

CARMICHAELS, PA.—Council has granted a franchise to the 
Masontown, Smithfield & Brownsville Street Railway Company. 
The road will be built from Masontown to Carmichaels, thence to 
Waynesburg. 


WARSAW, IND.—A deal has been closed whereby the United 
States Express Company will operate over the Winona Interurban 
Railway between Warsaw and Goshen, touching five cities and 
eight railway systems. 


MACON, GA.—The Interurban Construction Company is arrang- 
ing to begin work on the construction of electric lines from Macon 
to Griffin and Atlanta, and from Macon to Americus and Albany, 
about the middle of July. 


ABILENE, TEX.—Work has been commenced on the street 
railway line of this city and will be pushed rapidly to completion. 
The first shipment of ties is expected soon and the road will be 
put in operation about October 1. 


CANANDAIGUA, N. Y.—It has been stated by Edwin H. Hamlin, 
attorney for the Canandaigua-Southern electric road which is to 
connect Canandaigua with Atlanta, Steuben county, that work on 
the road will be commenced on September 1. 


HARRISBURG, PA.—At the meeting of directors of the 


Chambersburg & Southern Railroad, which proposes building a - 


trolley line from Chambersburg to Greencastle and thence to Mer- 
cersburg, it was decided to apply for a charter. 


SHEBOYGAN, WIS.—Formal announcement of the consolidation 
of the Sheboygan Light, Power and Railway Company and the 
Milwaukee Northern Railroad Company is made by General Manager 
Gonzenbach, who will be manager of both systems. 


MONROVIA, CAL.—At a meeting of the city council a franchise 
granting to the Pacific Electric Railroad permission to haul freight 
over the streets of Monrovia was allowed, the franchise to take 
effect after the population of the city has reached 5,000. 


DAYTON, OHIO—The Dayton Street Railway Company, which 
proposes a line between Calvary cemetery and Catalpa drive north 
of the city, has been granted an extension of time until December 
30 next, in which to begin the building of its road, by the county 
commissioners. 


HARRISBURG, .PA.—A charter has been granted at the state 
department to the Brownsville, Masontown & Smithfield Street 
Bridge Railway Company to construct a three-and-one-half-mile line 
in Westmoreland county, starting at Masontown. The company 
is capitalized at $20,000. 


NEWBERRY, S. C.—H. L. Parr and those associated with him in 
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the street-car system for Newberry, a charter for which was 
secured from the city some weeks ago, have made arrangements 
with Lockwood, Green & Company for a survey of the streets of 
the city with a view of commencing work. 


PADUCAH, KY.—F. N. Whitesides, of Franklin, Ind., and L. B. 
Whitesides, of Chicago, chief promoters of the Ohio River Inter- 
urban road, a proposed electric line between Paducah and Cairo, are 
to put the deal through and start work on the road. The project 
was dropped two years ago, but new capital has been interested. 


INDIANAPOLIS, IND.—Announcement is made that the In- 
dianapolis, Newcastle & Toledo Traction Company will begin 
operating cars between here and Newcastle September 15. Most 
of the road between the two points has been completed. The com- 
pany hopes to have its line completed to Muncie by the first of the 
year. 


ALBANY, N. Y.—A certificate of necessity has been issued by 
the state railroad commissioners, authorizing the Sea Shore Muni- 
cipal Railroad Company to begin the construction of its proposed 
street railroad five miles long, from Hempstead through Rockville 
Centre to East Rockaway. The capital stock of the company is 
$150,000. 


ALBANY, N. Y.—The state board of railroad commissioners has 
authorized the Hornell, Bath & Lake Keuka Railway Company to 
build an electric street road from Hornell through Bath and 
Hammondsport, Steuben county, to Branchport, Yates county, a 
distance of about fifty miles. The company has a capital of 
$1,000,000. 


ST. LOUIS, MO.—Congressman M. B. McKinley, president of the 
Illinois traction system, says his company intends effecting an agree- 
ment by January 1 next with the Indiana interurban electric sys- 
tem, for a through route from St. Louis to Port Huron, Detroit, 
Toledo, Cleveland and Erie, Pa. He says that electric trains from 
St. Louis to Chicago will be in operation early next year. 


SPRINGFIELD, ILL.—The stockholders of the Sangamon Valley 
Traction Company at a meeting in Hillsboro elected L. V. Hall, 
state’s attorney of the county, as manager of the concern, and John 
B. Chalcomb as trustee of the mortgage and property of the asso- 
ciation. It is the object of the company to build north from Hills- 
boro immediately and connect with the Rochester-Clear Lake inter- 
urban. 


ALBANY, N. Y.—At the annual meeting of the stockholders of 
the United Traction Company directors were chosen for the ensuing 
year. The only change made was the election of W. H. Williams, of 
New York, in the place of J. W. Burdick, resigned. The other 
directors are as follows: L. F. Loree, C. S. Sims, L. E. Carr, T. B. 
Dixey, Axel Ekstrom, C. V. Burns, J. F. McElroy and Edgar S. 
Fassett. 


ALBANY, N. Y.—The state railroad commission has granted the 
Suffolk Traction Company authority to build a street surface rail- 
road in Suffolk county to be twenty-seven miles long, with termini 
at the point where Beaver Dam creek intersects the south country 
road in the town of Brookhaven and the intersection of Deer Park 
avenue with the south country road, or Main street, in the village 
of Babylon. The capital stock is $1,200,000. 


SEATTLE, WASH.—A. P. Cahill, of Dayton, Wash., one of ‘the 
directors of the Columbia & Walla Walla Traction Company, which 
is financing the building of an electric line from Wallula to Lewis- 
ton, Mont., states that the company has the right of way for the 
line secured from Wallula to Dayton, and that work on this part 
of the road will begin this year. The matter of securing the right 
of way from Dayton to Lewiston will be taken up as soon as pos- 
sible. 


EASTON, PA.—The board of directors of the Lehigh Valley 
Transit Company has decided to proceed with the building of the 
proposed bridge to connect Allentown and South Allentown. The 
bridge will be 1,820 feet long and will span a ravine 115 feet deep, 
through which the trolley cars to Philadelphia must now work their 
way. The project means an expenditure of $350,000 and will be 
financed by E. B. Smith & Company, of Philadelphia. 


NORWICH, CT.—Plans for the centralization of a power-gener- 
ating plant are being made by the Consolidated Street Railway 
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Company, which will affect eastern Connecticut, western Rhode 
Island and southern Massachusetts. It is provided in the plant to 
ultimately have the power for street railways controlled by the 
corporation in this part of New England generated in Norwich. All 
of the company’s lines hereabout will be connected so as to enable 
one plant to drive cars on all. 


ALBANY, N. Y.—The state board of railroad commissioners has 
consented to the issuance by the Ithaca Street Railway Company 
of a mortgage for $750,000. The purposes of the mortgage are for 
the purchasing of the Ithaca & Cayuga Heights Railway Company 
and the Cayuga Lake Electric Railrcad Company, to pay for cur- 
rent liabilities, to place additional tracks on State and Tioga streets, 
to add additional equipment so as to give proper service and to re- 
place the greater part of the present track with heavier rails. It 
is also proposed to provide for interurban traffic and to provide a 
suitable power station. 


MEMPHIS, TENN .—The stockholders of the Kentucky & Ohio 
River interurban Railway, projected from Paducah to Cairo, have 
made necessary arrangements for financing the construction of this 
road. The right of way for the line was secured several years ago, 
but construction was held in abeyance pending the necessary finan- 
cial arrangements. The road will pass through the richest section 
of McCracken and Ballard counties. At East Cairo passengers will 
be transferred to the ferry for Cairo. Connection will be made with 
all trains at both Paducah and Cairo. The road will handle both 
freight and passenger traffic. The company is backed by a number 
of eastern capitalists as well as business men of Paducah and Cairo. 


PHELPS, N. Y.—It is reported that the original company known 
as the Geneva, Phelps & Newark Electric Road Company, which ap- 
plied to the town officials about a year ago for a franchise to con- 
struct an electric road, and which application was granted with the 
understanding that the road was to be in operation within two 
years, has sold the franchise to the J. G. White Construction Com- 
pany, now engaged in building the Rochester, Eastern & Syracuse 
road. It is also said that a spur will be built from here to Clifton 
Springs. It is further stated that work will be commenced on the 
line from Geneva via Phelps to Newark as soon as the White Con- 
struction Company completes the Rochester, Syracuse & Eastern as 
far as Clyde. In order to retain the franchise through this village, 
this will have to be done as the franchise expires within a year. 


HARTFORD, CT.—The Milford Investment Company, of New 
Haven, has filed a certificafe of incorporation with the state secre- 
tary. The authorized capital stock is $2,750, all paid in. The cor- 
poration proposes “to provide for the funding of the floating debt 
of the Milford & Uxbridge Railroad Company by the stockholders 
of said company in such a way that it may be provided for, and 
for such purpose to issue bonds of this company to an amount 
not exceeding $250,000, and to loan the proceeds of said bonds to 
said railway company and to acquire and hold the notes, obligations 
or other indebtedness of said railway company and to renew 
the same from time to time, as may be necessary, and provide for 
the collection and payment of the same.” Joel A. Sperry, George 
F. Holcomb and Talcott H. Russell, all of New Haven, are the in- 
corporators. 


ALBANY, N. Y.—The state board of railroad commissioners has 
granted a certificate of necessity to the Hornell, Bath & Lake 
Keuka Railway Company. The company proposes to build an elec- 
tric street surface railroad from Hornell, through Bath and 
Hammondsport, in Steuben county, to Branchport, in Yates 
county. The capital stock of the company is_ $1,000,000; 
length of the road about fifty miles. The board has ap- 
proved of an increase of the capital stock of the Utica & Mohawk 
Valley Railway Company from $6,250,000 to $7,500,000. The money 
will be used to provide additional finances for the work which that 
company has under way. The board has consented to the issuance 
‘ by the Poughkeepsie City & Wappinger’s Falls Electric Railway 
Company of a mortgage for $250,000. The money will be used to 
provide new cars, equipment, etc., to replace that destroyed by 
fire and in satisfaction of lawful debts of the company. The Hor- 
nell, Bath & Lake Keuka Railway Company has applied to the 
state board of railroad commissioners for consent to the issuance 
of a first mortgage for $2,000,000. 
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ELECTRICAL SECURITIES. 

Last week there appeared to be a general rally, both in senti- 
ment and in fact, and prices show a consequent improvement. The 
favoring weather conditions here and the prediction that foreign 
crop conditions will mean a shortage abroad indicate that the agri- 
cultural community of this country will continue to be a dominant 
influence with regard to the wealth of the land. The failure of the 
New York city bond sale shows that investors are either very 
cautious or are holding out for better rates, and opinion is mixed 
concerning the permanent effect the results of this sale will have on 
investments in general. Railroad earnings, after losses earlier in 
the year, are showing both gross and net gains over record earnings 
of last year, and the ordinary financial and industrial barometers 
give signs of fair weather and clear sailing, with the murkiness 
occasioned by recent foreign disturbances, notably the French wine 
riots, dissipating under a natural pressure of law and order and a 
disposition on the part of the people of the world to dispassionately 
wait for conditions beyond their immediate understanding to work 
themselves out under the guidance of the master minds which they 
have elected to think and do for them in administrative depart- 
ments of government. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING JUNE 29. 

New York: Closing. 
Allis-Chalmers common 1036 
Allis-Chalmers preferred 
Brooklyn Rapid Transit 
Consolidated ‘Gas 
Generel PiIGCtNO oes ac ivacctencdcnaseunee 
Interborough-Metropolitan common 
Interborough-Metropolitan preferred 
Kings County Electric 
Mackay Companies (Postal Telegraph 

Cables) common 
Mackay Companies (Postal 

Cables) preferred 
Manhattan Elevated 
Metropolitan Street Railway 
New York & New Jersey Telephone 
Western Union 
Westinghouse Manufacturing Company (ex- 

dividend) 

The New York & New Jersey Telephone Company has declared 
the regular quarterly dividend of 134 per cent, payable on July 15 to 
stockholders of record on July 5. 

A representative of the Westinghouse Electric and Manufactur- 
ing Company says the business of the company in June will corre- 
spond very closely with the volume of new orders received in the 
preceding month. The orders for May ran very close to $4,000,000 
in valuation, and there has been no let up in this respect since the 
first of the year For the year ended March 31, last, the orders of 
the Westinghouse Electric and Manufacturing Company aggregated 
$34,170,649. Orders since the first of the year have been running at 
the rate of about $45,000,000 a year. 

Boston: Closing. 
American Telephone and Telegraph 108% 

Edison Electric Illuminating................ 205 
Massachusetts Electric 58 
New England Telephone 110 
Western Telephone and Telegraph preferred. 70 

Directors of the Edison Company of Boston have declared the 
regular quarterly dividend of 21% per cent and 1 per cent extra. 
The dividends are payable August 1 to stockholders of record 


Suly 15. 


Telegraph 


Philadelphia: Closing. 
Electric Company of America............... 9% 
Electric Storage Battery common 
Electric Storage Battery preferred 
Philadelphia Electric 
Philadelphia Rapid Transit . 
United Gas Improvement (ex-dividend) 
Chicago: Closing. 
Chicago Telephone 125 
Chicago Edison Light 
Metropolitan Elevated preferred 
National Carbon common 
National Carbon preferred 
Union Traction common 
Union Traction preferred 
Directors of the National Carbon Company have declared the 
regular quarterly dividend of 1 per cent on the common stock pay- 


able July 15, Books closed July 5 and will reopen July 16, 








PERSONAL MENTION. 
MR. W. E. DOOLITTLE, president of the Sterling Electric Com- 
pany, Lafayette, Ind., was a Chicago visitor last week. 
MR. H. L. WELLS, manager publicity department, 
Mining Machinery Company, Milwaukee, Wis., 
Chicago for the week ending June 29. 


Power and 
was a visitor in 

MR. HENRY G. BRADLEE has become a partner in the firm of 
Stone & Webster, of Boston, Mass. ‘The other members of the firm 
are Charles A. Stone, Edwin S. Webster and Russell Robb. 


MR. WILLIAM L. DERR, one time superintendent of the Hart- 
ford division of the New York, New Haven & Hartford, and later 
with the Chicago & Alton, has general superin- 
tendent of the New York City Railway. 


been appointed 


_MR. HENRY J. BLAKESLEE, of Utica, N. Y., has been appointed 
superintendent of the new bureau of gas and electricity for Syra- 
cuse, N. Y!, created by the Hammond law regulating that branch of 
the public commercial service, to take effect July 15. 

MR. G. E. PECK, formerly with the Waterloo, Cedar Falls & 
Northern Interurban at Waterloo, Iowa, has accepted the position 
of auditor and cashier of the Mason City & Clear Lake Interurban 
and the People’s Gas and Electric Company, Mason City, Lowa. 


MR. J. F. SHIPP, who has been connected with the Bullock 
Electric Manutacturing Company, of Cincinnati, Ohio, for the past 
two years, has been promoted to the position of assistant manager 
of the electrical department of the Milwaukee branch of that com- 


pany. 


MR. P. L. GALLAGHER, superintendent of the Si. Lawrence 
International Electric Railroad and Land Company, Alexandria Bay, 
N. Y., has resigned, and is succeeded by Henry F. Sweeney, of 
Watertown. Mr. Sweeney has been chief electrician of the road. 
A. E. Rea, chief engineer of the road, has also resigned. 


MR. WILLIAM BROYLES has resigned as manager of the 
Palestine (Tex.) Electric Light Company. He is succeeded by 
J. R. Cox, of Galveston, Tex., who for the past eleven years has 
been manager of the Brush Electric Light and Power Company, of 
that city. P. Bauer, superintendent of the Palestine company, has 
ulso resigned. 

MR. JOHN J. GHEGAN, president of J. H. Bunnell & Company, 
was a recent visitor to Atlantic City, N. J., accompanied by Mrs. 
Ghegan and the family. Mr. Ghegan was kept busy renewing old 
acquaintances among the members of the telegraph fraternity in 
attendance at the meeting of the Association of Railway Telegraph 
Superintendents. 


MR. A. F. BROWN has been appointed manager of the New 
York office of the Central Telephone and Electric Company, St. 
Louis, Mo. Mr. Brown already represents the Tower-Binford Elec- 
tric Company, the W. J. Barr Electric Manufacturing Company and 
the Rock Island Dry Battery Company. 
120 Liberty street, New York city. 


His headquarters are at 


and treasurer of the Meridian 
Light and Railway Company, Meridian, Miss., has tendered his 
resignation to take effect July 15. He will go to Savannah, Ga., to 
accept a similar position. Mr. Terry has been in the employ of the 
Meridian Light and Railway Company since February 15, 1905. He 
began service in the lower ranks, but was quickly advanced. 


MR. W. E. TERRY, 


secretary 


MR. B. S. JOSSELYN has resigned as vice-president of the Bal- 


timore Electric and Maryland Telephone Companies, to become 
president of the Portland (Ore.) Railway, Light and Power Com- 


pany. This company is controlled by E. W. Clark & Company, of 
Philadelphia, J. W. Seligman and Pratt & Company, of New York. 
It owns all the street railway lines and electric plants in Portland. 


JOHN J. MAGILTON has recently associated himself with J. G. 
White & Company, of New York city, having resigned as assistant 
io the president of.the Hudson River Electric Power Company, of 
Albany, N. Y. Mr. Magilton has in the past been general auditor 
of the Schenectady Railway Company, Schenectady Illuminating 
Company, and the Mohawk Gas Company, of Schenectady, N. Y. 
He has also been an executive officer of the Street Railway Ac- 
countants’ Association of America. 
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MR. GEORGE F. ADAMS and MR. JAMES R. BROWN, who 
have been connected with the Westinghouse Electric and Manufac- 
turing Company for the past ten years, have resigned from the 
Cleveland selling organization and have opened an office in the 
New England Building, Cleveland, Ohio, under the style of Adams 
& Downs. They have an agreement with the Burke Electric Com- 
pany as selling representatives to handle the complete line of al- 
ternating and direct-current dynamos and motors manufactured ly 
the Burke Electric Company. 


INDUSTRIAL ITEMS. 


WILLIAM A. BONNELL, 132 Church street, New York city, is 
calling attention to the Bonnell conduit and cable conplings with 
a neat advertising blotter. 


THE CONDIT ELECTRICAL MANUFACTURING COMPANY, 
Boston, Mass., will be pleased to send its bulletin describing Condit 
circuit-breakers upon request. 


THE H. B. CAMP COMPANY, Flatiron Building, New York 
city, is mailing an attractive folder illustrating a street in Belgium, 
where a large installation of Camp conduits is being made. 


THE WORCESTER ELECTRIC MANUFACTURING COMPANY, 
42 Lagrange street, Worcester, Mass., has ready for distribution a 
new catalogue describing and illustrating Worcester National Elec- 
trical Code Standard knife switches, fuse blocks and switchboards. 


HARVEY HUBBELL, INCORPORATED, Bridgeport, Ct., has is- 
sued a neat booklet, entitled “Portable Electricity,” calling attention 
to the Hubbell appliances. <A feature of the Hubbell line of at- 
tachment devices is their interchangeability, but one size of cap 
being used on the entire line. 


ARTHUR W. FOX, 83 Schermerhorn street, Brooklyn, N. Y., 
has placed on the market a drawing-ink holder made of nickel- 
plated steel, consisting of a shallow cup having four spring clips 
so designed as to hold the bottle. The cup is held to the drafting 
table or any other convenient place by means of an ordinary thumb 
tack. 


THE DETROIT & BUFFALO STEAMBOAT COMPANY, Detroit, 
Mich., announces complete service between Detroit and Buffalo. 
A trip on the palatial steamers, Eastern States and Western States, 
makes up a most delightful holiday. Staterooms and parlors are 
reserved in advance. A two-cent stamp should be sent to L. G. 
Lewis, general passenger agent, for illustrated booklet. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., in order 
to handle the mass of business in electric generators and motors 
in southern Ohio, has found it advisable to open a suboffice in the 
Columbus Savings and Trust Company Building, Columbus, Ohio. 
This office is supplementary to the Cleveland office, and will be in 
charge of Charles W. Cross, formerly of the Cleveland office. 


PASS & SEYMOUR, INCORPORATED, Solvay, N. Y., announces 
that it has taken over the business of the Sarco Company, 906 
Sixth avenue, New York city, and will hereafter manufacture the 
Sarco Company’s’ specialties, consisting of attachment plugs, 
pendant switches, key-arm switches, push-buttons, ete. All orders 
and inquiries for this material should be addressed to Pass & 
Seymour, Incorporated, Solvay, N. Y. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
ready for distribution bulletins Nos. 4506 and 4516, devoted respect- 
ively to the Edison Gem filament, fifty-watt lamp, and MR circuit- 
breakers, and a supplement to bulletin No. 4495, devoted to General 
Electric direct-current fan motors, type DL. The company also has 
ready for distribution a new series of advertising literature devoted 
to the following subjects: bulletin No. 4509, electric train lighting: 
bulletin No. 4514, Thomson inclined coil portable indicating instru- 
ments, types P and P-2; bulletin 4515, auxiliary contactor equip- 
ments for cylinder controllers. 


THE OHIO BRASS COMPANY, Mansfield, Ohio, has published a 
handsome and elaborate catalogue (No. 7) devoted to electric rail- 
way and mine supplies. The catalogue contains 584 pages, is well 


bound in cloth covers, six and one-quarter by nine and one-quarter 
Supplementing 


inches, and the cover illumination is in goldleaf. 
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February, are now practically completed. Machinery is now being in- 
stalled and will be operating early in July. Asa result of the fire loss 
of this company it has taken advantage of the opportunity of in- 
stalling the latest and most improved machinery, and has spared no 
expense to secure what will undoubtedly be one of the best equipped 
and most modern wire-drawing plants in this country. During the 
interval since the fire it has not ceased operations in.its manufac- 
turing plant devoted to the manufacture of magnet wire, rubber- 
covered wire and telephones, having had its copper drawn for it 
by other mills to take care of its own requirements and those of 
its customers. 


the illustration of the material, is complete descriptive text, code 
word, number, and list prices. Some engineering data is added, and 
the index to materials, index to trade numbers and index to code 
words are very complete. 


THE BLAKE SIGNAL AND MANUFACTURING COMPANY, 
»“t Summer street, Boston, Mass., announces that its tube flux 
is meeting with considerable favor among all classes of consumers. 
Some recent orders have come from the following: Union Switch 
ind Signal Company, Pennsylvania Steel Company, Long Island 

ilroad Company, Boston & Maine Railroad Company, Newport & 

ridge Railway Company, Kny-Scheerer Company, Johns-Pratt 
npany, Electro-Dynamic Company and the Emerson Electric 
nufacturing Company. 


THE ELMER P. MORRIS COMPANY, New York city, in cata- 
‘ue No. 16, illustrates and describes an elaborate line of orna- 
ntal poles for electric railways and electric lighting systems. 
hese poles are shown with arc lamps, incandescent lamps and 
flectors, windlasses and sockets. The company manufactures 
rought-iron and steel plain and ornamental tubular poles and 
le brackets, high-tension pins, brackets and break-arms, and a 
omplete line of material used in the construction and operation of 
ectric railways and high-tension lines. The factories are located 
' Cincinnati, Ohio; Reading, Pa., and Walton, N. Y. 


THE WIRE AND TELEPHONE COMPANY OF AMERICA, Rome, 
<. ¥., announces that its new wire-drawing mills, which have been 
inder course of construction to replace those destroyed by fire in 


THE WESTERN WIRE SALES COMPANY, 24 Dearborn street, 


Chicago, Ill., has been made general western agent for the Bay 
State Insulated Wire and Cable Company, Hyde Park, Mass. This 
company has been organized quite recently, and has at its head 
Andrew J. Conlin, for the past seventeen years associated with the 
Simplex Electrical Company. J. H. McNamee, treasurer and general 
manager of the new company, is well known throughout New Eng- 
land, and was at one time mayor of Cambridge, Mass. Outside of 
the regular lines of rubber and lead-covered insulated wires and 
cables, the company is making a specialty of railroad signal wire 
to meet any specification, thirty per cent pure Para rubber insulated 
wires and cables, mining cables, flame-proof wires, telephone wires, 


ete. 


The Western Wire Sales Company publishes a monthly bulletin 


entitled, “The Wire Market News.” This bulletin contains inter- 
esting articles concerning copper and the copper situation. 


Reeord of Electrical Patents. 





Week of June 25. 


57,569. ELECTRIC CURLING-IRON. Isabell Allen, Kansas City, 
Mo., and George Hanlon, Shawneetown, Ill. An electric curl- 
ing-iron with a current-controlling means in the handle. 


57,591. TROLLEY HARP. Arlington D. Brittain, Youngstown, 
Ohio. A combination of a trolley and harp, the wheel section 
of the trolley having an inwardly extending flange. 

S57,606. BATTERY. Frank A. Decker, Philadelphia, Pa., assignor, 
by mesne assignments, to Decker Electrical Manufacturing 
Company, Wilmington, Del. A storage battery having imper- 
forate walls of porous material. 

557,607. ELECTROCHEMICAL APPARATUS. Frank A. Decker, 
Philadelphia, Pa., assignor, by mesne assignments, to Decker 
Electrical Manufacturing Company, Wilmington, Del. The con- 
tact with electrodes is made through the end walls of the 
respective electrode compartments. 

557,612. TROLLEY STAND. Edgar L. Fixler, Delta, Ohio. A trol- 
ley stand having a yieldingly mounted socket part and a 
spring-pressed key pivoted to and overlapping the movable 
socket part. 

.57,621. SWITCHING DEVICE. Alexander M. Haubrich, Chicago, 
lll., assignor to Stromberg-Carlson Telephone Manufacturing 
Company, Rochester, N. Y. A combination operator’s ringing 
and listening key. 

57.643. TROLLEY GUARD. George L. Matheney, Bridgeport, 
Ohio, assignor of one-half to J. O. Howells, Bridgeport, Ohio. 
A combination of a trolley wheel and trolley guard. 

7,664. ELECTROMEDICAL APPLIANCE. David R. Overman, 
St. Louis, Mo. A pad containing an electro-galvanic battery for 
application to the person. 

\57,686. ELECTRICALLY PROPELLED VEHICLE. Russell 
Thayer, Philadelphia, Pa. A vehicle deriving current alter- 
nately from an external supply system and from a storage 
battery. 

857,708. CIRCUIT-OPERATING DEVICE. Leonidas G. Woolley, 
Lima, Ohio, assignor to John C. Riley, Lima, Ohio. A com- 
bination of a magneto and a toothed signal wheel. 

857,729. ELECTRIC BRAKE. Emil Franke, Astoria, N. Y. A com- 
bination of a cylinder and electromagnets carrying telescoping 
armatures. 

857,735. FUSED PLUG AND RECEPTACLE. John C. Hatzel and 
Sdgar L. Morley, New York, N. Y. A switchboard receptacle 
comprising a tubular casing, a contact spring, and means for 
securing the casing to the switchboard connection. 

857.787. OSCILLATING DEVICE FOR MOTOR-DRIVEN FANS. 
Herbert S. Brown, New York, N. Y. An oscillating device 
located in the motor fan support. 
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792. RATLROAD BRAKE. Howard A. Coleman, Sanborn, Iowa. 


A movable brake-bar provided with brake-shoes normally held 
at the applied position, and electromagnets which apply the 
brakes. 


57,797. MOTOR-CONTROL APPARATUS. George W. Euker, 


Pittsfield, Mass., assignor to Stanley-G. I. Electric Manufac- 
turing Company. A motor-starting rheostat tending normally to 
assume its off position. - 


849. LIGHTNING ARRESTER. Joseph V. E. Titus, Keokuk, 


lowa, assignor to Electric Service Supplies Company, Philadel- 
phia, Pa. A lightning arrester comprising a plurality of plates 
with layers of resistance material interposed. 


857,849.—LIGHTNING ARRESTER, 


INDICATOR. William A. Banister and David M. Lake, 
Newark, N. J. An advertising indicator. 


57,866. INDUCTION COIL. Morris W. Brinkmann, New York, 


N. Y. An induction coil provided with interrupters for con- 
trolling a predetermined current strength. 


57,880. PRIMARY BATTERY. Charles E. Hite, Philadelphia, Pa., 


assignor to Hite Electric Company. A primary battery made up 
of a plurality of primary cells, the bottoms of which open into 
a common electrolyte. 


57,886. METHOD OF LINING TANKS FOR ELECTROLYTIC 


WORK. John F. Miller, Trail, British Columbia, Canada. A 
process of making an insulating joint. 


909. ELECTROLYTIC CELL. Alfred O. Tate, New York, N. Y. 


An electrode for an electrolytic cell for multiple connection to 
the terminals. 








oe 


"857,910. APPARATUS FOR TREATING LIQUIDS ELECTRO- 
LYTICALLY. Alfred O. Tate, New York, N. Y. An electrode 
for an electrolytic cell,,embracing alternate sets of conductors, 
one set constituting a multiple anode, and the other a multiple 
cathode. 


857,928. FITTING FOR ELECTRIC LAMPS. John Dugdill, Fails- 
worth, near Manchester, England. A knuckle joint for an elec- 
tric-light fitting. 


857,929. STORAGE-BATTERY ELECTRODE. Thomas A. Edison, 
Llewellyn Park, Orange, N. J., assignor to Edison Storage 
Battery Company, West Orange, N. J. An electrode mass com- 
prising an intimate mixture of active material and metallic 
flakes formed wholly or in part of metallic cobalt. 


857,958. ALTERNATING-CURRENT MACHINE. Ralph D. Mer- 
shon, New York, N. Y. An alternating-current machine adapted 
to vary the number of its poles. 


857,959. AUTOMATIC TELEPHONE EXCHANGE. Nils E. Nor- 
strom, Junction City, Kan., assignor of one-half to John Ander- 
son, Salina, Kan., and one-sixth to M. E. Richardson, Sterling, 
Kan. A switch mechanism operated according to the direction 
of the current impulse. 


857,966. AUTOMATIC TELEPHONE SWITCH. Charles M. Thomp- 
son, Chicago, Ill., assignor to Charles M. Thompson Company, 
Chicago, Ill. A step-by-step switch system controlled by oppos- 
ing windings. 
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857,880.—PRIMARY BATTERY. 


858,002. SPEED-GOVERNOR FOR DYNAMOS. Edward B. Jacob- 
son, Pittsfield, Mass., assignor to Pittsfield Spark Coil Company, 
Pittsfield, Mass. An electromagnet varying the position of a 


dynamo in accordance with the intensity of the current 
generated. 
858,011. METER. William J. Mowbray, New York, N. Y. A 


motor comprising a plurality of coil sections arranged at pro- 
gressively increasing distances from the armature. 

858,016. ARMATURE-TESTING APPARATUS. Victor Patton, 
Hastings, Col. A test circuit with means for cutting one or 
more windings into said circuit. 

858,064. ‘SIGNAL. Harold W. Eden, Detroit, Mich., assignor to 
P. R. Manufacturing Company, Detroit, Mich. <A dust-proof 
signal bell. 

858,097. DYNAMOELECTRIC MACHINE. Bradley T. McCormick, 
Cincinnati, Ohio, assignor to the Bullock Electric Manufactur- 
ing Company. A series winding is connected in multiple series, 
all the connectors being on the same side of the machine. 

858,117. MEDICAL BATTERY. Charles W. Taylor, New York, 
N. Y. A self-contained medical battery. 

858,120. SIGNALING SYSTEM FOR ALTERNATING CURRENTS. 
Louis H. Thullen, Edgewood Park, Pa., assignor to the Union 
Switch and Signal Company, Swissvale, Pa. A track bond 
composed of magnetic and non-magnetic materials. 

858,135. ELECTRIC TANK SWITCH. Jacob T. Anderson. New 
York, N. Y. An oscillating float tank switch. 

858,160. ANODE. Alexander J. Deloye, Torrington, Ct. An anode 
comprising a body of constantly changing cross-section. 

858,196. APPARATUS FOR PRODUCING ELECTRIC SPARKS. 
William Marshall, New York, N. Y., assignor of one-fourth to 
John A. Bullinger, New York, N. Y. An electric oscillator. 
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858,211. ‘HEECTROMAGNETIC LOCOMOTIVE. Joseph ‘L,, Potter, 
Indianapolis, Ind., assignor to Harry G. Hawekotte, Indian. 
apolis, Ind. An electromagnet and flywheel give a reciprocating 
motion. : 

858,216. TELEGRAPH REPEATER. Worth Rogers, St. Louis, Mo. 
A method of preserving the continuity of the main line through 
a repeating station. 

858,222. ELECTRIC CURRENT CONTROLLER. Max Schuppe, 
New York, N. Y., assignor to Bernard F. Seadler, New York, 
N. Y. Means for making predetermined motor or dynamo con- 
nections. 

858,238. TROLLEY FINDER. Frederick G. Weber, Ashland. Ky. 
A combination of a trolley wheel and guide bracket. 

















858,097.—DyYNAMOELECTRIC MACHINE. 


858,246. DIRECT-CURRENT DYNAMOELECTRIC MACHINE. 
Edwin C. Wright, Newport, Ky., assignor to Allis-Chalmers 
Company, and the Bullock Electric Manufacturing Company. 
The commutator leads serve as band wires to retain a com- 
mutating ring in position. 

858,255. TROLLEY FOR ELECTRIC RAILWAYS. Harry Bennett, 
Newark, N. J., assignor to the Bennett Inventing and Manufac- 
turing Company. A tubular pole containing the trolley-harp 
tension spring. 

858,288. BRANCH BOX. Albert F. Hills, Syracuse, N. Y., assignor 


to Crouse-Hinds Company, Syracuse, N. Y. A metallic com- 
bination branch box. 


858,335. APPARATUS FOR MEASURING ELECTRICAL RESIST- 
ANCE. Sydney Evershed, Chiswick, England, assignor to him 
self, and Evershed and Vignoles Limited, Chiswick, England. 
A combination of Wheatstone bridge and magneto ohmmeter. 


858,341. APPARATUS FOR ELECTROLYTIC DEPOSITION OF 
METALS. Herbert C. Harrison, London, and Joseph Day, 
Weston-super-Mare, England; said Day assignor to said Har 
rison. An electrolytic leaching depository. 
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858,120.—SIGNALING SysTEM FOR ALTERNATING CURRENTS. 


858,351. INSTANTANEOUS ELECTRIC WATER HEATER. 
Herbert N. Roche and Fred F. Breese, San Francisco, Cal., as- 
signors of one-half to the James W. Edwards Company, one- 
fourth to said Herbert N. Roche, and one-fourth to Thomas B. 
Gray, San Francisco, Cal. A plurality of heating tubes arranged 
on a lining of insulating material. 


858,355. TROLLEY CATCHER. Robert Shields, South Boston, 


Mass., assignor to Frank Ridlon Company, Boston, Mass. A 
rotating reel with its pawl and stop is located in a suitable 
supporting case. 





